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DESCRIPTION 

THE« USE. .N'?«-^-&^'^oi^ ™ PRODUCTION 

Technical Field 

The piesent invention relates to pyrazin-2-one derivatives, their use. and inter- 

mediates for their production. 

Disclosure of Invention 

The present inventors have intensively studied to find a compound having 
excellent herbicidal activity. As a result, they have found that pyrazin-2-one derivatives 
represented by formula [ 1 ] as depicted below have exceUent herbicidal activity, thereby 

completing the present invention. 

Thus the present invention provides a compound of the formula: 

Q-TVr^ til 
O 

wherein is hydrogen or C.-Cs alkyl; is C-Cj haloalkyl; is C.-C6 alkyl 
optionally substituted witii one or more halogen atoms; C3-C6 alkenyl. or C3-C6 alkynyl; 
and Q is optionally substituted phenyl, 

(hereinafter referred to as the present compound(s)); and a heri>icide containing it as an 

active ingredient. 

The present invention also provides a process for producing compound [ I ], 
which comprises reacting a compound of the formula: 



[2] 

O H 
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Wherein Q. r1. and r2 are as defined above, with a compound of the formula: 

R3-D 

wherein D is chlorine, bromine, iodine, methanesulfonyloxy. trifluoromethanesulfonyl- 
oxy. or p-toluenesulfonyloxy; and r3 is as defined above. 

The present invention further provides a compound of the formula: 

R' 



wherein Q. R ' . and r2 are as defined above, which is useful as an intermediate for the 
production of the present compounds. 

Compound [2] may also be present in the form of a compound, which is its 
tautomer. as depicted below : 

,1 



R' 

HO 

wherein Q. R'. and r2 are as defined above. 

In the present invention, the substituent Q may be. for example. [Q- 1], [Q-2]. 
[Q-3], [Q-4]. or [Q-5] of the formula: 





fQ-1] [Q-2] 




[Q-3] 
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R R 

[Q-4] [Q-5] 

wherein X is hydrogen or halogen; 

Y is halogen, nitro, cyano, or trifluoromethyl; 
is oxygen, sulfur. NH, or methylene; 
is oxygen or sulfur; 
n is 0 or 1 ; 

B is hydrogen, halogen, nitto, cyano, chlorosulfonyl. -OR^*^. -SR^^. -SO2- 
ORlO -N(RlO)R". -S02N(R")Rl2. -m'HCOR'^), -NR"(S02R>'*), -N(S02R»*)- 
(S02R»5), .N(S02R'*)(COR»3). .NR"(C00R»3). .cOORI^. -C0N(R")R»2, .cSN- 
(Rn)Rl2 .COR^6 .CR»7=cR»8CHO. -CR"=CR18COOR^O. -CR17=CR'8C0N(R11)- 
Rl2. -CH2CHWCOOR'^ or -CH2CHWC0N(R11)R'2; 

R'* is hydrogen or C1-C3 alkyl; 

r5 is hydrogen, C,-C6 alkyl. Ci-Cg haloalkyl, C3-C6 alkenyl, C3-C6 halo- 
alkenyl. CyCe alkynyl. C3-C6 haloalkynyl. cyano C,-C6 alkyl. Cj-Cg alkoxyalkyl. 
C3-C8 alkoxyalkoxyalkyl. carboxy Ci-Cg alkyl. (Ci-Cg alkoxy)carbonyI C-Ce alkyl. 
{(C,-C4 alkoxy) C1-C4 alkoxy}carbonyl C-Cg alkyl. (Cj-Cg cycloalkoxy)carbonyl 
C,-C6 alkyl. -CH2C0N(R")R'^ -CH2C00N(R1>)R12. .CH(C,-C4 alkyl)CON{R")- 
R »2. -CH(Ci-C4 alkyl)COON(R")Rl2. Ci-Cg alkylthioalkyl. Ci-Ce alkylsulfonyl, 
C1-C6 haloalkylsulfonyl. (Ci-Cg alkyl)carbonyl. (Ci-Cg alkoxy)carbonyl, or hydroxy 
Ci-Ce alkyl; 

r6 is C1-C6 alkyl, Ci-Ce haloalkyl, formyl, cyano, carboxyl. hydroxy 
C1-C6 alkyl. C1-C6 alkoxy Ci-Cg alkyl. C-Cg alkoxy Ci-Ce alkoxy C-Cg alkyl. 
(C,-C6 alkyDcarbonyloxy C,-C6 alkyl. {C.-Ce haloalkyl)carbonyloxy C-Ce alkyl. 
(C1-C6 alkoxy)carbonyl. or (Ci-Ce alkyl)carbonyl; 
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is hydrogen or C1-C3 alkyl; and 
R« is Ci-Cfi alkyl. Ci-Ce haloalkyl, hydroxy Ci-Cg alkyl, Cz-Cg alkoxy- 
alkyl. C3-C,oalkoxyalkoxyalkyl, (C,-C5 alkyl)carbonyloxy C-Cg alkyl, (C-Cghalo- 
alkyDcarbonyloxy C,-Q alkyl. carboxyl. carboxy C.-Ce alkyl. (C-Cg aIkoxy)carbonyl. 
(C,-C6 haloalkoxy)carbonyI. (C3-C,o cycloalkoxy)carbonyl. (C3-C8 alkenyloxy)- 
carbonyl. (C3-C8 alkynyloxy)carbonyl. aminocarbonyl. (Ci-Cg alkyl)aminocart,onyl. 
di(C,-C6 alkyDaminocarbonyl. (Cj-Cg alkyl)aminocarbonyloxy C-Cg alkyl. or 
di(Ci-C6 alkyOaminocarbonyloxy Ci-Ce alkyl; 

wherein W is hydrogen, chlorine, or bromine; 

R'O is hydrogen. C-Cg alkyl. Ci-Cg haloalkyl. C3-C8 cycloalkyl. C3-C6 
alkenyl. C3-C6 haloalkenyl. C3-C6 alkynyl. C3-C6 haloalkynyl. cyano Cj-Ce alkyl. 
C2-C8 alkoxyalkyl. C2-C8 alkylthioalkyl. carboxy C.-Ce alkyl. (C,-C6 alkoxy)carbonyl 
C,-C6 alkyl. {(C,-C4 alkoxy) €,-€4 alkoxy) carbonyl C-Cg alkyl, (C3-C8 cycloalkoxy)- 
carbonyl C-Cg alkyl. -CH2CON(Rn)Rl2 .CH2C00N(R1 l)R«2 -CH(C,-C4 alkyl)- 
CON(Rll)Rl2 or -CH(C,-C4 alkyl)COON(RlJ)Rl2; 

R" and Rl2 are independently hydrogen. Cj-Ce alkyl. C-Cg haloalkyl. 
C3-C6 alkenyl. C3-C6 alkynyl. cyano C-Cg alkyl. Ca-Cg alkoxyalkyl. Cs-Cg alkylthio- 
alkyl. carboxy C-Cg alkyl. (C-Cg alkoxy)carbonyl C.-Ce alkyl. or |(C,-C4 alkoxy) 
C,-C4 alkoxy)carbonyl C,-C6 alkyl. or R" and Rl2 are combined together to form 
tetramethylene. pentamediylene, or ethyleneoxyethylene; 

R'3 is hydrogen. Ci-Ce alkyl. Ci-Ce haloalkyl. or C3-Cg cycloalkyl; 
R''* and R»5 are independently C-Cg alkyl. C-Cg haloalkyl, or phenyl 
optionally substituted with methyl or nitro; 

R'6 is hydrogen. C-Cg alkyl. C,-C6 haloalkyl. C2-C6 alkenyl. Cz-Cg 
haloalkenyl, Cj-Cg alkynyl. C2-C6 haloalkynyl. Cj-Cg alkoxyalkyl. or hydroxy C-Cg 
alkyl; and 

R^^ and R^^ are independently hydrogen or Ci-Q alkyl. 

In the above definition of the present compounds, the respective substituents 
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are exemplified as follows: 

Examples of the C1-C3 alkyl represented by R» include methyl, ethyl, and 

isopropyl. 

Examples of the C1-C3 haloalkyl represented by include trichloromethyl, 
trifluoromethyl. difluoromethyl. chlorodifluoromethyl. and pentafluoroethyl. 

Examples of the Ci-Ce alkyl optionally substituted with one or more halogen 
atoms, which is represented by R^. include methyl, ethyl, isopropyl. difluoromethyl, and 

bromodifluoromethyl. 

Examples of the Cj-Q alkenyl represented by R^ include allyl and 1-methyl- 

2-propenyl. 

Examples of the C3-C6 alkynyl represented by R^ include propargyl and 

1 -methyl-2-propynyl. 

The respective substituents in formulas [Q-l], [Q-2]. [Q-3]. [Q-41. and [Q-5] 

are exemplified as follows: 

Examples of the halogen represented by X. Y, and B include chlorine, 

fluorine, bromine, or iodine. 

Examples of the C,-C6 alkyl represented by R'^ include methyl, ethyl. 

isopropyl. propyl, isobutyl, butyl, t-butyl, amyl. isoamyl, and t-amyl. 

Examples of the C,-C6 haloalkyl represented by R^^ include difiuoromethyl. 
1,1,2.2-tetrafluoroethyl. and 2.2.2-trifluoroethyl. 

Examples of the C3-C8 cycloalkyl represented by R'^ include cyclopropyl, 

cyclobutyl. cyclopentyl, and cyclohexyl. 

Examples of the C3-C6 alkenyl represented by R^O include allyl, l-methyl-2- 
propenyl. 3-butenyl. 2-butenyl, 3-methyl-2-butenyl. and 2-methyl-3-butenyl. 

Examples of the CyCe haloalkenyl represented by R'^ include 2-chloro-2- 
propenyl and 3,3-dichloro-2-propenyl. 

Examples of the C3-C6 alkynyl represented by R'^ include propargyl, 
l-methyl-2-propynyl, 2-butynyl, and l.l-dimethyl-2-propynyl. 
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Examples of the C3-Q haloalkynyl represented by R»0 include 3-bromo-2- 

propynyl. 

Examples of the cyano C-Cg alkyl represented by R'O include cyanomethyl. 
Examples of the Cj-Cg alkoxyalkyl represented by R>0 include methoxy- 
methyl, methoxyethyl. ethoxymethyl. and 1-ethoxyethyI. 

Examples of the Cz-Cg alkylthioalkyl represented by R»0 include methylthio- 
methyl and 1-methyIthioethyl. 

Examples of the carboxy Ci-Cg alkyl represented by RlO include carboxy- 
methyl. l-carboxyethyl, and 2-carboxyethyl. 

Examples of the (Cj-Cg alkoxy)carbonyl Cj-Ce alkyl represented by R«0 

include methoxycarbonylmethyl. ethoxycarbonylmethyl, propoxycarbonylmethyl, isopro- 

poxycarbonylmethyl, butoxycarbonylmethyl, isobutoxycarbonylmethyl. t-butoxycar- 

bonylmethyl, amyloxycarbonylmethyl. isoamyloxycaibonylmethyl. t-amyloxycarbonyl- 

methyl. 1-methoxycarbonylethyl. 1-ethoxycarbonylethyl, I-propoxycarbonylethyl. 1-iso- 

propoxycarbonylethyl, 1-butoxycarbonylethyl, 1 -isobutoxycarbonylethyl, 1 -t-butoxycar- 

bonylethyl, 1-amyloxycarbonylethyl. 1-isoamyloxycarbonylethyl. and 1-t-amyloxycar- 
bonylethyl. 

Examples of the {(C,-C4 alkoxy) €,-€4 alkoxy }carbonyl C.-Cg alkyl 

represented by R'^ include methoxymethoxycarbonylmethyl and 1 -methoxymethoxy- 
carbonylethyl. 

Examples of the (CyCg cycloalkoxy)carbonyl Cj-Ce alkyl represented by 
R'O include cyclobutyloxycarbonylmethyUyclopentyloxycarbonylmethyl, cyclohexyl- 
oxycarbonylmethyl. 1-cyclobutyloxycarbonylethyl, 1-cyclopentyloxycarbonylmethyl. 
and l-cyclohexyloxycarbonylethyl. 

Examples of the Cj-Cg alkyl represented by R^ and Ri2 include methyl, 
ethyl, propyl, butyl, isopropyl, and isobutyl. 

Examples of the C-Cg haloalkyl represented by RH and r12 include chloro- 
ethyl and bromoethyl. 
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Examples of the C3-C6 alkenyl represented by R» » and R^^ include allyl. 

l-methyl-2-propenyl, and 3-butenyl. 

Examples of the C3-C6 alkynyl represented by R»> and R»2 include propargyl 

and l-methyl-2-propynyl. 

Examples of the cyano C,-C6 alkyl represented by R^^ and R^^ include 

cyanomethyl. 

Examples of the Cz-Cg alkoxyalkyl represented by R^» and R^^ include 

methoxymethyl and 1-methoxyethyl. 

Examples of the C2-C8 alkylthioalkyl represented by R^^ and R^^ include 

methylthiomethyl and 1-methylthioethyl. 

Examples of the carboxy C,-C6 alkyl represented by R'^ and R^^ include 

carboxymethyl and 1-carboxyethyl. 

Examples of the (C,-C6 alkoxy)carbonyl C1-C6 alkyl represented by R> ^ and 
Ri2 include methoxycarbonylmethyUethoxycarbonylmethyl, propoxycarbonylmethyl. 
isopropoxycarbonylmethyl, butoxycarbonylmethyl. isobutoxycarbonylmethyl. t-butoxy- 
carbonylmethyl. amyloxycarbonylmethyl. isoamyloxycarbonylmethyl. t-amyloxycar- 
bonylmethyl. 1 -methoxycarbonylethyl, l-ethoxycarbonylethyl. 1-propoxycarbonylethyl. 
l-isopropoxycarbonylethyl. 1-butoxycarbonylethyl. 1-isobutoxycarbonylethyl, 1-t- 
butoxycarbonylethyl. 1-amyloxycarbonylethyl. l-isoamyloxycarbonylethyl. and 1-t-amyl- 
oxycarbonylethyL 

Examples of the {(C,-C4 alkoxy) C,-C4 alkoxy}carbonyl C,-C6 alkyl 
represented by R^^ and r12 include methoxymethoxycarbonylmethyl and l-meihoxy- 

methoxycarbonylethyl. 

Examples of the C-Cg alkyl represented by R^^ include methyl, ethyl, 

propyl, butyl, amyl, isopropyl. isobutyl, and isoamyl. 

Examples of the Ci-Cg haloalkyl represented by R»3 include 2,2,2-trifluoro- 
ethyl, chloromethyl. trichloromethyl. and bromomethyl. 

Examples of the CyCs cycloalkyl represented by R^^ include cyclopropyl. 
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cyclobutyl, cyclopentyl, and cyclohexyl. 

Examples of the C-Cg alkyl represented by Ri4 and Rl5 include methyl, 
ethyl, propyl, butyl, and isopropyl. 

Examples of the C-Cg haloalkyl represented by r14 and R>5 include 
trifluoromethyl. 2.2,2-trifluoroethyl. 2-chloroethyl. chloromethyl, and trichIon,methyl. 

Examples of the phenyl optionally substituted by methyl or nitro. which is 
represented by R^ and Rl5. include phenyl, 4-methylphenyl, 2-nitrophenyl. 3-nitro- 
phenyl, and 4-nitrophenyl. 

Examples of the C-Cg alkyl represented by Rl6 include methyl, ethyl, 
propyl, butyl, amyl, isopropyl. isobutyl. t-butyl, isoamyl. and t-amyl. 

Examples of the C-Cg haloalkyl represented by R>6 include chloromethyl. 
dichloromethyl, bromomethyl. dibromomethyl, 1 -chloroethyl. 1.1-dichloroethyl. 
1-bromoethyl, and 1,1-dibromoethyl. 

Examples of the C2-C6 alkenyl represented by R>6 include vinyl, allyl, 

1- propenyl, and l-methyl-2-propenyl. 

Examples of the C2-C6 haloalkenyl represented by R'6 include 3,3-dichloro- 

2- propenyJ and 3.3-dibromo-2-propenyl. 

Examples of the Cj-Cg alkynyl represented by R'6 include ethynyl and 

2-butynyl. 

Examples of the C2-C6 haloalkynyl represented by R'6 include 3-bromo-2- 

propynyl. 

Examples of the C2-C8 alkoxyalkyl represented by R»6 include methoxy- 
methyl, methoxyethyl, and isopropoxymethyl. 

Examples of the hydroxy C,-C6 alkyl represented by r16 include hydroxy- 

meihyl. 

Examples of the C,-C6 alkyl represented by r17 and R»8 include methyl. 

Examples of the C1-C3 alkyl represented by R'* include methyl. 

Examples of the C-Ce alkyl represented by r5 include methyl, ethyl, propyl. 
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butyl, amyl. isopropyl. isobutyl, and isoamyl. 

Examples of the C,-C6 haloalkyl represented by include 2-chloroethyl, 
2-bromoethyl, 3-chlorobutyl. 3-bromobutyl, difluoromethyl. and bromodifluoromethyl. 

Examples of the C3-C6 alkenyl represented by include allyl. l-methyl-2- 
propenyl, 3-butenyl. 2-butenyl. 3-methyl-2-butenyl, and 2-methyl-3-butenyl. 

Examples of the C3-C6 haloalkenyl represented by R^ include 2-chloro-2- 
propenyl and 3,3-dichloro-2-propenyl. 

Examples of the C3-C6 alkynyl represented by R^ include propargyl. 
l-methyl-2-propynyl. 2-butynyl, and l,l-dimethyl-2-propynyl. 

Examples of the C3-C6 haloalkynyl represented by R^ include 3-iodo-2- 

propynyl and 3-bromo-2-propynyl. 

Examples of the cyano Ci-Ce alkyl represented by R^ include cyanomethyl. 
Examples of the C2-C8 alkoxyalkyl represented by R^ include methoxy- 

methyl. ethoxymethyl, and 1-methoxyethyl. 

Examples of the C3-C8 alkoxyalkoxyalkyl represented by R^ include 

methoxyethoxymethyl. 

Examples of the carboxy C1-C6 alkyl represented by R^ include carboxy- 

methyl, l-carboxyethyl. and 2-carboxyethyl. 

Examples of the (C-Ce alkoxy)carbonyl C,-C6 alkyl represented by r5 
include methoxycaibonylmethyl. ethoxycarbonylmethyl. propoxycarbonylmethyl. isopro- 
poxycarbonylmethyl. butoxycarbonylmethyl. isobutoxycarbonylmethyl. t-butoxycar- 
bonylmethyl. amyloxycarbonylmethyl. isoamyloxycarbonylmethyl, t-amyloxycarbonyl- 
methyl. 1-methoxycarbonylethyl. 1-ethoxycarbonylethyl, Lpropoxycarbonylethyl. 1-iso- 
propoxycarbonylethyl. l-butoxycarbonylethyl. 1 -isobutoxycarbonylethyl, l-t-butoxy- 
carbonylethyl. 1-amyloxycarbonylethyl, 1-isoamyloxycarbonylethyl, and 1-t-amyloxy- 
carbonylethyl. 

Examples of the {(C,-C4 alkoxy) C,-C4 alkoxy) carbon yl C-Ce alkyl 
represented by r5 include methoxymethoxycarbonylmethyl and 1 -methoxymethoxy- 
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carbonylethyl. 

Examples of the (Ca-Cg cycloalkoxy)carbonyl C-Cg alkyl represented by 
R5 include cyclobutyloxycarbonylmethyl. cyclopentyloxycarbonylmethyl, cyclohexyloxy- 
carbonylmethyl. 1-cyclobutyIoxycarbonylethyl. 1-cycIopentyloxycarbonyIethyl. and 
1 -cyclohexyloxycarbonylethyl. 

Examples of the Cz-Cg alkylthioalkyl represented by R5 include methylthio- 
methyland l-methylthioethyl. 

Examples of the C,-C6 alkylsulfonyl represented by r5 include methane- 
sulfonyl, ethanesulfonyl, and isopropylsulfonyl. 

Examples of the C-Cg haloalkylsulfonyl represented by R5 include trifluoro- 
methanesulfonyl, chloromethanesulfonyl, trichloromethanesulfonyl, 2-chloroethanesul- 
fonyl, and 2,2,2-trifluoroethanesuIfonyl. 

Examples of the (C-Cg alkyl)carbonyl represented by r5 include acetyl, 
ethylcarbonyl, propylcarbonyl. and isopropylcarbonyl. 

Examples of the (C,-Cg alkoxy)carbonyl represented by r5 include methoxy- 
carbonyl. ethoxycarbonyl, propoxycarbonyl. butoxycarbonyl, amyloxycarbonyl. isopro- 
poxycarbonyl, isobutoxycarbonyl, t-butoxycarbonyl, isoamyloxycarbonyl. and t-amyl- 
oxycarbonyl. 

Examples of the hydroxy C-Cg alkyl represented by r5 include hydroxy- 
methyl, hydroxyethyl, and hydroxypropyl. 

Examples of the Ci-Q alkyl represented by r6 include methyl and ethyl. 

Examples of the C-Cg haloalkyl represented by r6 include bromomethyl. 
dibromomethyl, tribromomethyl. 1-bromoethyl. chloromethyl, dichloromethyl. and 
Irichloromethyl. 

Examples of the hydroxy Cj-Ce alkyl represented by include hydroxy- 

methyl. 

Examples of the C-Cg alkoxy Cj-Cg alkyl represented by r6 include 
methoxymethyl. ethoxymethyl, propoxymethyl, and isopropoxy methyl. 
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Examples of the Ci-Cg alkoxy Ci-Cg alkoxy Cj-Ce alkyl represented by 
include methoxymethoxymethyl. methoxyethoxymethyl. and ethoxymethoxymethyl. 

Examples of the (Ci-C6 alkyl)carbonyloxy Ci-Ce alkyl represented by 
include acetyloxymethyl. ethylcarbonyloxymethyl. and isopropylcaibonyloxymethyl. 

Examples of the (Ci-C6 haloalkyl)carbonyloxy Cj-Ce alkyl represented by 
r6 include trifluoroacetyloxymethyl. chloroacetyloxymethyl. and trichloroacetyloxy- 
methyl. 

Examples of the (C,-C6 alkoxy)carbonyl represented by R^ include methoxy- 
carbonyl. ethoxycaibonyl, propoxycarbonyl. butoxycarbonyl, amyloxycarbonyl. isopro- 
poxycarbonyl. isobutoxycarbonyl. and isoamyloxycarbonyl. 

Examples of the (C-Ce alkyl)carbonyl represented by R^ include methyl- 
carbonyl. ethylcarbonyl. and isopropylcarbonyl. 

Examples of the C1-C3 alkyl represented by R'' include methyl. 
Examples of the C1-C6 alkyl represented by R^ include methyl and ethyl. 
Examples of the C,-C6 haloalkyl represented by R^ include chloromethyl. 

bromomethyl. and fluoromethyl. 

Examples of the hydroxy d-Ce alkyl represented by R^ include hydroxy- 

methyl. 

Examples of the Cz-Cg alkoxyaikyl represented by R8 include methoxy- 
methyl, ethoxymethyl, isopropoxymethyl. butoxymethyl, and isobutoxymethyl. 

Examples of the C3-C,o alkoxyalkoxyalkyl represented by R^ include 
methoxymethoxymethyl. methoxyethoxymethyl, and ethoxymethoxymethyl. 

Examples of the (C-Cs alkyl)carbonyloxy Ci-Ce alkyl represented by R^ 
include acetyloxymethyl. ethylcarbonyloxymethyl. and isopropylcarbonyloxymethyl. 

Examples of the (Ci-Cg haloalkyl)carbonyloxy C,-C6 alkyl represented by 
r8 include 2-chloroethylcarbonyloxymethyl. trifluoroacetyloxymethyl. and pentafluoro- 

ethylcarbonyloxymethyl . 

Examples of the carboxy Ci-Ce alkyl represented by R^ include carboxy- 
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methyl and 1-carboxyethyl. 

Examples of the (C-Cg alkoxy)carbonyl represented by r8 include methoxy- 
carbonyl. ethoxycarbonyl. propoxycarbonyl. butoxycarbonyl, amyloxycarbonyl. isopro- 
poxycarbonyl, isobutoxycarbonyl. and isoamyloxycarbonyl. 

Examples of the (C.-Cg haloalkoxy)carbonyl represented by r8 include 
2-chloroethoxycarbonyl. 2-bromoethoxycarbonyl, 3-chlorobutoxycarbonyl, l-chloro-2- 
propoxycarbonyl, l,3-dichloro-2-propoxycarbonyl, 2.2-dichloroethoxycarbonyl, 2.2.2- 
trifluoroethoxycarbonyl. 2.2,2-trichioroethoxycarbonyl. and 2.2,2-tribromoethoxy- 
carbonyl. 

Examples of the (C3-C,o cycloalkoxy)carbonyl represented by r8 include 
cyclobutyloxycarbonyl, cyclopentyloxycarbonyl. and cyclohexyloxycarbonyl. 

Examples of the (Ca-Cg alkenyloxy)carbonyI represented by r8 include 
allyloxycarbonyl and 3-butenyloxycarbonyl. 

Examples of the (Ca-Cg alkynyloxy)carbonyl represented by r8 include 
propargyloxycarbonyl. 3-butynyloxycarbonyl. and 1 -methyl-2-propynyloxycarbonyI. 

Examples of the (C,-C6 alkyl)aminocarbonyl represented by r8 include 
methylaminocarbonyl. ethylaminocarbonyl. and propylaminocarbonyl. 

Examples of the di(C,-C6 alkyl)aminocarbonyl represented by r8 include 
dimethylaminocarbonyl, diethylaminocarbonyl. and diisopropylaminocarbonyl. 

Examples of the (Ci-CgalkyDaminocarbonyloxy C,-C6 alkyl represented by 
R8 include methylaminocarbonyloxymethyl. ethylaminocarbonyloxymethyl. and propyl- 
aminocarbonyloxymethyl. 

Examples of the di(Ci-C6 alkyl)aminocarbonyloxy C.-Cg alkyl represented 
by r8 include dimethylaminocaibonyloxymethyl and diethylaminocarbonyloxymethyl. 

In the present compounds, preferred substituents from the viewpoint of their 
herbicidal activity are as follows; 

R' is preferably hydrogen; 

R2 is preferably methyl substituted with one or more fluorine atoms, such as 
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trifluoromethyl. difluoromethyl. or chlorodifluoromethyl; or ethyl substituted with one 
or more fluorine atoms, such as pentafluoroethyl; and more preferably trifluoromethyl; 
r3 is preferably methyl or ethyl, and more preferably methyl; 
Q is preferably [Q-l], lQ-2). [Q-3]. or [Q-4]; 
Y is preferably halogen; 
7} is preferably oxygen or sulfur; 
T? is preferably oxygen; 

B is preferably hydrogen, nitro, -OR^O, -SRl^, -NHR^O. .NHS02R^^ 
-COORl^, or -CH2CHWCOOR^3; wherein W is preferably hydrogen or chlorine; R*0 
is preferably C,-C6 alkyl. C3-C6 cycloalkyl. C3-C6 alkenyl. C3-C6 haloalkenyl. C3-C6 
alkynyl, cyano C-Cg alkyl, or (C,-C6 alkoxy)carbonyl Ci-Cg alkyl; R^^ is preferably 
C1-C6 alkyl; and R^* is preferably C1-C6 alkyl; 

r5 is preferably Ci-Ce alkyl, C3-C6 alkenyl. or C3-C6 alkynyl; 
r6 is C1-C6 alkyl, Ci-Ce haloalkyl. formyl, hydroxymethyl. Ci-Ce alkoxy- 
methyl, Ci-Ce alkylcarbonyloxymethyl. or Ci-Ce alkoxycarbonyl; 
R'' is preferably hydrogen or methyl; 

r8 is preferably methyl, hydroxymethyl, C1-C6 alkoxymethyl. (C1-C5 alkyl)- 
carbonyloxymethyl, carboxyl, or (Ci-Ce alkoxy)carbonyl; 

Preferred examples of the present compounds from the viewpoint of their 
herbicidal activity are those which contain the above preferred substituents in combi- 
nation. Among these compounds are more preferred ones wherein Q is [Q-l] or [Q-2]. 

When Q is [Q-l], more preferred compounds are those wherein B is 
hydrogen. -OR 10. or -NHR»0. Among these compounds are more preferred ones 
wherein B is -OR>0 and R^^ is C3-C6 alkynyl or (C-Ce alkoxy)carbonyl Ci-Cg alkyl 
and ones wherein B is -NHR»0 and R»0 is (C,-C6 alkoxy)carbonyl C-Cg alkyl. Among 
these compounds are more preferred ones wherein R»0 is C3-C4 alkynyl, (C-Ce alkoxy)- 
carbonylmethyl. or 1-(C,-C6 alkoxy)carbonylethyl. Among these compounds are more 
preferred ones wherein R» is hydrogen; R^ is methyl; X is fluorine; and Y is chlorine. 



BNSDOCID: <WO_9711060A1J_> 



wo 97/1 1060 _ 

PCT/JP96/02671 
14 

When Q is [Q-2]. more preferred compounds are those wherein 7} is oxygen; 
n = 1; R4 is hydrogen; and r5 is C3-C6 alkynyl. Among these compounds are more 
preferred ones wherein is C3-C4 alkynyl. Among these compounds are more 
preferred ones wherein R> is hydrogen; r3 is methyl; and X is fluorine. 

Particularly preferred compounds are. for example, those wherein Ri is 
hydrogen; R^ is trifluoromethyl; R3 is methyl; Qis[Q-l]; X is fluorine; Y is chlorine; 
and B ispropargyloxy. l-(ethoxycarbonyl)ethylamino. or hydrogen; and those whet^in 
is hydrogen; r2 is trifluoromethyl; r3 is methyl; Q is [Q-2]; X is fluorine; 7} is 
oxygen: nisi; R'* is hydrogen; and R5 is propargyl. 

In the present compounds, preferred compounds from the viewpoint of the 
selectivity between crop plants and undesired weeds are those wherein Rl is hydrogen; 
R2 is trifluoromethyl; R 3 is methyl; Qis[Q-l]; X is chlorine; Y is chlorine; and B is 
I -(ethoxycari3onyl)ethylamino. 

Some of the present compounds may have optical isomers on the basis of at 
least one asymmetric carbon atom. These optical isomers are. of course, also included 
within the scope of the present invention. 

The present compounds can be produced, for example, according to the 
production processes described below. 
(Production Process 1) 

This is the production process according to the following scheme: 
R' 

Q-/~i-R2 

>-N + r3-d ( 1 ] 

" H 

12] [3] 
wherein r1. r2. r3, q_ and D are as defined above. 

The reaction is usually effected in the presence of a base in a solvent. The 
reaction temperature is usually in the range of -20' to 250*0. preferably 15' to ISO'C. 
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and more preferably 80- to nO'C. The reaction time is usually in the range ofamoment 
to 72 hours, more preferably 48 to 72 hours. The amounts of the reagents to be used in 
the reaction are usually 1 mole to an excess of compound [3] and usually 1 mole to an 
excess of the base, per mole of compound [2]. 

Examples of the solvent which can be used include ketones such as acetone 
and methyl isobutyl ketone; aliphatic hydrocarbons such as hexane. heptane, ligroin. 
cyclohexane. and petroleum ether; aromatic hydrocarbons such as benzene, toluene, and 
xylene; halogenated hydrocarbons such as chlorobenzene and dichlorobenzene; ethers 
such as diethyl ether, diisopropyl ether, dioxane. tetrahydrofuran, and ethylene glycol 
dimethyl ether; nitro compounds such as nitromethane and nitrobenzene; acid amides 
such as formamide. N.N-dimethylformamide. and acetamide; tertiary amines such as 
pyridine, triethylamine. diisopropylethylamine, N.N-dimethylaniline, N.N-diethyl- 
aniline, and N-methylmorphohne; sulfur compounds such as dimethylsulfoxide and 
sulforane; alcohols such as methanol, ethanol. ethylene glycol, and isopropanol; and 
mixtures thereof. Among them. N.N-dimethylformamide, acetamide. and 1.2-dichloro- 

ethane are preferable. 

Examples of the base which can be used include inorganic bases such as 
sodium hydride, potassium hydride, sodium hydroxide, potassium hydroxide, sodium 
carbonate, and potassium carbonate; and organic bases such as triethylamine. diisopro- 
pylethylamine. pyridine. 4-dimethyIaminopyridine, N.N-dimethylaniline, and N.N-di- 
ethylaniline. 

After completion of the reaction, the reaction mixture is poured into water and 
the precipitated crystals are collected by filtration, or the reaction mixture is subjected to 
ordinary post-treatments such as extraction with an organic solvent and concentration, 
followed by, if necessary, subsequent purification by a technique such as column 
chromatography or recrystalhzation. Thus the desired compound of the present invention 

can be isolated. 

In this production process, a compound of the formula: 
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R^O 

wherein R». r2 r3, q ^^^^^^^ ^^^^^ ^^^^^^ ^ by-product depending 

upon the reaction conditions and can be isolated in a manner similar to the isolation of the 
above present compound. Some examples of the compound depicted above may also 
have herbicidal activity. 

(Production Process 2) 

This is the production process according to the following scheme: 




[I-l] 





[1-5] 

wherein R>9 is c,-C6 alkyl; r51 is a substituent other than hydrogen, which is included 
in the definition of R5; and Rl. r2 r3, r4 ^ ^^^^^^^ ^^^^^^ 

PrQffi5f> for Prodwcin?^ Comoound rr-?i fr o m Cnmpm.nH fr-^] 

Compound [1-2] can be produced by reacting compound [1-1] with a nitrating 
agent in a solvent. 
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Nitrating agent: nitric acid or the like 

Amount of nitrating agent: 1 to 10 moles per mole of compound [I-l] 
Solvent: sulfuric acid or the like 
Temperature: -lO'C to room temperature 
Time: a moment to 24 hours 

p. ^n.oc f»r Pmrl.iring Co rpnnnrt [1-31 from Compound fI-21 
Compound [1-3] can be produced by reacting compound [1-21 with a 
compound of the formula: 

ho^^coor'' 

wherein R"* and R^^ are as defined above, in the presence of potassium fluoride in a 
solvent. 

Amount of compound [4]: 1 to 50 moles per mole of compound [1-2] 
Amount of potassium fluoride: 1 to 50 moles per mole of compound [1-2] 
Solvent: 1,4-dioxane or the like 

Temperature: room temperature to refiuxing temperature under heating 
Time: a moment to 96 hours 

p.^o^oc f»r Prnrinrina C ^ mpn.inri ri-41 from romPOMPd [1-31 

Compound [1-4] can be produced by reducing compound [1-3] with iron 
powder or the like in the presence of an acid in a solvent. 

Amount of iron powder: 3 moles to an excess per mole of compound [1-3] 
Acid: acetic acid or the like 

Amount of acid: 1 mole to an excess per mole of compound [1-3] 
Solvent: water, ethyl acetate, or the like 

Temperature: room temperature to refiuxing temperature under heating 
Time: a moment to 24 hours 

Compound [1-4] can also be produced by reducing compound [1-3] in the 
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presence of a catalyst in a solvent under an atmosphere of hydrogen. 
Catalyst: palladium/carbon or the like 

Amount of catalyst: 0.01 to 1 mole per mole of compound [1-3] 
Solvent: ethyl acetate, acetic acid, mixtures thereof, or the like 
Temperature: room temperature to refluxing temperature under heating 
Time: a moment to 24 hours 

Process for Producing rnmr ».. pd fT-<>1 fmr^ r ompo„nH f^ -^ ] 

Compound [1-5] can be produced by reacting compound [1-4] v^ith a 
compound of the formula: 

■'''-D [5] 

Wherein R^' and D arc as defined above. 

The reaction is usually effected in the presence of a base in a solvent. The 
reaction temperature is usually in the range of -20* to ISO'C, preferably 0' to lOQ-C. 
The reaction time is usually in the range of a moment to 72 hours. The amounts of the 
reagents to be used in the reaction are usually 1 mole to an excess of compound [5] and 
usually 1 mole to an excess of the base, per mole of compound [1-4]. 

Examples of the base which can be used include inorganic bases such as 
sodium hydride, potassium hydride, sodium hydroxide, potassium hydroxide, potassium 
carbonate, and sodium carbonate; and organic bases such as triethylamine, diisopropyl- 
ethylamine, pyridine. 4-dimethylaniinopyridine. N.N-dimethylaniline. and N.N-diethyl- 
aniline. 

Examples of the solvent which can be used include ketones such as acetone 
and methyl isobutyl ketone; aliphatic hydrocarbons such as hexane. heptane, ligroin, 
cyclohexane, and petroleum ether; aromatic hydrocarbons such as benzene, toluene, and 
xylene; halogenated hydrocarbons such as chlorobenzene and dichlorobenzene; ethers 
such as diethyl ether, diisopropyl ether, dioxane, tetrahydrofuran. and ethylene glycol 
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dimethyl ether; nitro compounds such as nitromethane and nitrobenzene; acid amides 
such as formamide. N.N-dimethylformamide. and acetamide; tertiary amines such as 
pyridine, triethylamine. diisopropylethylamine. N.N-dimethylaniline. N.N-diethyl- 
aniline. and N-methylmorpholine; sulfur compounds such as dimethylsulfoxide and 
sulforane; alcohols such as methanol, ethanol. ethylene glycol and isopropanol; and 
mixtures thereof. 

After completion of the reaction, the reaction mixture is poured into water, if 
necessary, and subjected to ordinary post-treatments such as extraction with an organic 
solvent and concentration, followed by. if necessary, subsequent purification by a 
technique such as column chromatography or recrystallization. Thus the present 

compound [1-5] can be obtained. 

The above compound [1-3] can also be produced according to the following 

scheme: 



n * -J 



O 

[1-6] 



O \,3 



[1-7] 



O2N O 

[1-8] 



O2N o 
[1-3] 



wherein R^. R^. K\ R\ R^^ and X are as defined above. 

pp...^ ^ fnr Pmdndn r r-»mponnri [1-71 from TpmPOMnd fl-61 

compound [1-7] can be produced by reacting compound [1-6] with a 
compound of the formula: 
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Br^COOR^^ [6] 
wherein R4 and ^ ^ defined above, in the presence of a base in a solvent. 

Amount of compound [6]: 1 to 2 moles per mole of compound [1-6] 
Base: sodium hydride, potassium carbonate, or the like 
Amount of base: 1 to 5 moles per mole of compound [1-6] 
Solvent: 1 .4-dioxane. N.N-dimethylformamide. or the like 
Temperature: 0° to lOO'C 
Time: a moment to 24 hours 

Proces; fpr Producing Compound ri-:^! from ro^^p — t-^ fl 7 ] 

Compound [1-3] can be produced by reacting compound [1-7] with a nitrating 
agent in a solvent. 

Nitrating agent: nitric acid or the like 

Amount of nitrating agent: 1 to 10 moles per mole of compound [1-7] 
Solvent: sulfuric acid or the like 
Temperature: -1 0*C to room temperature 
Time: a moment to 24 hours 

Process for Prodnring Comp m.nH frp^ romp nnnW ^t a] 

Compound [1-8] can be produced by reacting compound [1-6] with a nitrating 
agent in a solvent. 

Nitrating agent: nitric acid or the like 

Amount of nitrating agent: 1 to 10 moles per mole of compound [1-6] 
Solvent: sulfuric acid or the like 
Temperature: -lO'C to room temperature 
Time: a moment to 24 hours 

&PCgSS for Prodnring rninpn^ .,, ^ ^1-^1 from ro,np ^, ,n -^ 
Compound [1-3] can be produced by reacting compound [1-8] with 
compound[6] in the presence of a base in a solvent. 
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Amount of compound [6] : 1 to 2 moles per mole of compound [1-8] 
Base: sodium hydride, potassium carbonate, or the like 
Amount of base: 1 to 5 moles per mole of compound [1-8] 
Solvent: 1,4-dioxane, N.N-dimethylformamide. or the like 
Temperature: 0° to lOO'C 
Time: a moment to 24 hours 
(Production Process 3) 

This is the production process according to the following scheme: 

.1 V R' 





[1-13] 

wherein X, R'. R^. and R^' are as defined above. 

p — fnr Prnriucinr <-^ T"P»"nH ri-101 from rompound [1-91 

Compound [I-IO] can be produced by reducing compound [1-9] with iron 
powder or the like in the presence of an acid in a solvent. 

Amount of iron powder: 3 moles to an excess per mole of compound [1-9] 

Acid: acetic acid or the like 

Amount of acid: 1 mole to an excess per mole of compound [1-9] 
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Solvent: water, ethyl acetate, or the like 

Temperature: room temperature to refluxing temperature under heating 
Time: a moment to 24 houre 

P roces? fpr Prodnriqg Compound fl-l n frnm rnmp -r nTf ri m i 
Compound [I-l l J can be produced by reacting compound [MO] with sodium 

thiocyanate, potassium thiocyanate, or the like in a solvent, and then reacting it with 

bromine or chlorine in a solvent. 

Amount of sodium thiocyanate. potassium thiocyanate. or the like: 1 to 
10 moles per mole of compound (I- 10] 

Amount of bromine or chlorine: 1 to 10 moles per mole of compound [1-10] 
Solvent: aqueous hydrochloric acid, aqueous acetic acid, aqueous sulfuric 
acid, or the like 

Temperature: O'toSO'C 
Time: a moment to 150 hours 

Process for Prodnring rnmp nnnH p . 1 21 fmm r^,p p^..„>^ ^1 1 1] 
Compound [1-12] can be produced by 1) reacting compound [I-Il] with 

sodium nitrite, potassium nitrite, or the like in a solvent, and then 2) heating it in an acidic 

solution. 

<Reaction 1)> 

Amount of sodium nitrite, potassium nitrite, or the like: 1 to 2 moles per 
mole of compound [Ml] 

Solvent: aqueous hydrochloric acid or aqueous sulfuric acid 
Temperature: -10' to 10"C 
Time: a moment to 5 houis 
<Reaction 2)> 

Acidic solution: aqueous hydrochloric acid, aqueous sulfuric acid, or the like 
Temperature: 70'C to rettuxing temperature under heating 
Time: a moment to 24 hours 
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PrnrP.^<: for Pro ^n^-in p rnmnound TM 3] from CoTTipOUIl<i fl-Ul 
Compound [1-13] can be produced by reacting compound [1-12] with 
compound [5] in the presence of a base in a solvent. 

Amount of compound [5]: 1 to 3 moles per mole of compound [1-12] 
Base: sodium hydride, potassium carbonate, or the like 
Amount of base: 1 to 10 moles per mole of compound [1-12] 
Solvent: 1 .4-dioxane, N.N-dimethylformamide. or the like 
Temperature: 0° to lOO'C 
Time: a moment to 48 hours 
(Production Process 4) 

This is the production process according to the following scheme: 
X 




fAJ' Vr2 ^ H2N 



>- 
HN O p3 
^ 5 





[1-15] 



[1-16] 

wherein X. rK R\ R\ and R5 are as defined above. 

P^^..^.^ ^ f».prnHnrinp r^mp"""^ "'^'^T fr""^ roTTmound [1-141 
Compound [1-15] can be produced by reducing compound [1-14] with iron 

powder or the like in the presence of an acid in a solvent. 

Amount of iron powder: 3 moles to an excess per mole of compound [1-14] 

Acid: acetic acid or the like 

Amount of acid: 1 mole to an excess per mole of compound [1-14] 
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Solvent: water, ethyl acetate, or the like 

Temperature: room temperature to refluxing temperature under heating 
Time: a moment to 24 hours 

PrQge{;,s for Prodnoing Compound FT- 1 61 fmm r^ r ^ r-tnd f I 1 -1 1 
Compound [I-I6] can be produced by 1) reacting compound [I-15J with a 

mtrite salt in a solvent to form a diazonium salt, and then 2) raising its temperature to 

cause the cyclization of the diazonium salt in a solvent. 
<Reaction 1)> 

Nitrite salt: sodium nitrite, potassium nitrite, or the like 
Amount of nitrite salt: 1 to 2 moles per mole of compound [1-15] 
Solvent: aqueous hydrochloric acid, aqueous sulfuric acid, or the like 
Temperature: -10° to 10*C 
Time: a moment to 5 hours 
<Reaction 2)> 

Solvent: aqueous hydrochloric acid, aqueous sulfuric acid, or the like 
Temperature: room temperature to 80*C 
Time: a moment to 24 hours 
(Production Process 5) 

This is the production process according to the following scheme: 




f 1-19] 



BNSDOCID: <W0 971 1060A1 J_> 



wo 97/11060 



PCT/JP96/02671 



25 



[1-21] 

Wherein Y» is a substituent other than nitro. which is included in the definition of Y; 

RlOl is a substituent other than hydrogen, which is included in the definition of R'^; and 

X. R', R^, and R^ are as defined above. 

Prr^r^^c. fnr Prodi r i "P rnmnound TT-ISI from PpmppMPd fM71 
Compound [1-18] can be produced by reacting compound [1-17] with a 

nitrating agent in a solvent. 

Nitrating agent: nitric acid or the like 

Amount of nitrating agent: 1 to 10 moles per mole of compound [1-17] 
Solvent: sulfuric acid or the like 
Temperature: -lO'C to room temperature 
Time: a moment to 24 hours 

PrnrP^. fnr Prod y^in r r^mnoMn<\ [1-191 from compound fl-lSl 
Compound [1-19] can be produced by reducing compound [1-18] with iron 
powder or the like in the presence of an acid in a solvent. 

Amount of iron powder: 3 moles to an excess per mole of compound [1-18] 
Acid: acetic acid or the Uke 

Amount of acid: 1 mole to an excess per mole of compound [1-18] 
Solvent: water, ethyl acetate, or the like 

Temperature: room temperature to refluxing temperature under heating 
Time: a moment to 24 hours 

prnrPQf; fnr Pro ^..rin f> romDO »nH [|-2m from rnmpound [1-191 
Compound [1-20] can be produced by 1) reacting compound [1-19] with a 
nitrite salt in a solvent, and then 2) heating it in an acidic solvent. 
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<Reaction 1)> 

Nitrite salt: sodium nitrite, potassium nitrite, or the like 
Amount of nitrate salt: 1 to 2 moles per mole of compound [1-19] 
Solvent: aqueous hydrochloric acid, aqueous sulfuric acid, or the like 
Temperature: -10' to IO°C 
Time: a moment to 5 hours 
<Reaction 2)> 

Acidic solvent: aqueous hydrochloric acid or aqueous sulftiric acid 
Temperature: lO'C to refluxing temperature under heating 
Time: a moment to 24 hours. 

Procggs for Produginp romnonnd ri.? n fmm r ompn,.nH fT.-^^ ^ 

Compound [1-21] can be produced by reacting compound [1-20] with a 
compound of the formula: 

wherein R lOi and D are as defined above. 

The reaction is usually effected in the presence of a base in a solvent. The 
reaction temperature is usually in the range of -20' to 150-C. preferably 0' to SO'C. The 
reaction time is usually in the range of a moment to 48 hours. The amounts of the 
reagents to be used in the reaction are usually 1 to 3 moles of compound [7] and usually 
1 to 5 moles of the base, per mole of compound [1-20]. 

Examples of the base which can be used include inorganic bases such as 
sodium hydride, potassium hydride, sodium hydroxide, potassium hydroxide, potassium 
carbonate, and sodium carbonate; and organic bases such as triethylamine. diisopropyl- 
ethylamine. pyridine. 4-dimethylaminopyridine. N.N-dimethylaniline. and N.N-diethyl- 
aniline. 

Examples of the solvent which can be used include aliphatic hydrocarbons 
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such as hexane. heptane, ligroin. cyclohexane. and petroleum ether; aromatic hydro- 
carbons such as benzene, toluene, and xylene; halogenated hydrocarbons such as 
chlorobenzene and dichiorobenzene; ethers such as diethyl ether, diisopropyl ether, 
dioxane, tetrahydrofuran, and ethylene glycol dimethyl ether; nitro compounds such as 
nitrobenzene; acid amides such as formamide. N.N-dimethylformamide. and acetamide; 
tertiary amines such as pyridine, triethylamine. diisopropylethylamine. N.N-dimethyl- 
amine. N.N-diethylaniline, and N-methylmorpholine; and mixtures thereof. 

After completion of the reaction, the reaction mixture is poured into water, if 
necessary, and subjected to ordinary post-treatments such as extraction with an organic 
solvem and concentration, followed by, if necessary, subsequent purification by a 
technique such as column chromatography or recrystallization. Thus the present 

compound (1-21] can be isolated. 

Compound [1-20] can also be produced by the following process: 

r1 X 



-r2 



[1-20] 



[1-22] 

wherein X. Y», R^. R^, and are as defined above. 

Prnr^c f: for Pfoduc i'Tp rn p^pnund ri-?01 from Compnun<l [1-22] 
Compound [1-20] can be produced by deprotecting compound [1-22] in the 

presence of hydrogen bromide-acetic acid without any solvent. 

Amount of hydrogen bromide-acetic acid: 10 to 100 moles per mole of 

compound [1-22] 

Temperature: lO'^tolSCC 
Time: a moment to 24 hours 
(Production Process 6) 

This is the production process according to the following scheme: 
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' N- ' /k. . 




1^20 
[ I - 23 J 




21 >™'^ 

[1-24] 

Wherein r20 and r21 are independently a substituent included in the definition of rH or 
R^2; or -COR13. .S02R'4 .sOzR^^, or -COORH. therein RH, r12 r13, r,4 
R'5 are as defined above; and X. yl. r1. r2 and r3 are as defined above. 

Process for P^od^|^ing g omnonnd ri -2^i fmm roTvpound ri-101 

Compound [1-23] can be produced by reacting compound [1-19] with a 
compound of the formula: 

wherein r20 and D are as defined above. 

Compound [1-23] can also be produced by reacting compound [1-19] witf, an 
acid anhydride of the formula: 



wherein r20 is as defined above, in the presence or absence of a base without any solvent 
or in a solvent. 

Amount of compound [9] or [10]: 1 mole to an excess per mole of 
compound [I- 1 9] 

Base: organic bases such as pyridine and triethylamine; and inorganic bases 
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such as potassium carbonate and sodium hydride 

Amount of base : 1 mole to an excess per mole of compound [I- 1 9] 
Solvent: N.N-dimethylformamide. 1,4-dioxane. tetrahydrofuran. or the like 
Temperature: 0' to lOO'C 
Time: a moment to 24 hours 

p cc fnr p^ndnrinP co mpni.nd [1-241 from rpTTlPOMnd [1-23.1 

Compound [1-24] can be produced by reacting compound [1-23] with a 
compound of the formula: 

R21.D tl^^ 



wherein R^^ and D are as defined above. 

Compound [1-24] can also be produced by reacting compound [1-23] with an 

acid anhydride of the formula: 

(R21)2-0 t^2] 

wherein R21 is as defined above, in the presence or absence of a base without any solvent 

or in a solvent. 

Amount of compound [11] or [12]: 1 mole to an excess per mole of 
compound [1-23] 

Base: organic bases such as pyridine and triethylamine: and inorganic bases 

such as potassium carbonate and sodium hydride 

Amount of base: 1 mole to an excess per mole of compound [1-23] 
Solvent: N.N-dimethylformamide. 1.4-dioxane. tetrahydrofuran, or the like 
Temperature: 0' to lOO'C 
Time: a moment to 24 hours 
(Production Process 7) 

This is the production process according to the following scheme: 
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H2N O * 3 S O » 3 

^ ^OCsHs ^ 

s 

[ I - 19 ] [ I - 25 ] 



HS o 




[1-27, 

wherein X. y1. r1. r2 r3^ rIOI ^^^^^^^ ^^^^^ 

PrQCgss for Produci ng comnoiin d 11-251 frnm Comnn.mH ri.iQ] 
Compound [1-25] can be produced by 1) reacting compound [1-19] with a 

nitrite salt in a solvent, and then 2) reacting it with potassium xanthate in a solvent. 
<Reaction 1)> 

Nitrite salt: sodium nitrite, potassium nitrite, or the like 
Amount of nitrite salt: 1 to 2 moles per mole of compound [I- 1 9] 
Solvent: aqueous hydrochloric acid, aqueous sulfuric acid, or the like 
Temperature: -10° to lO'C 
Time: a moment to 5 hours 
<Reaction 2)> 

Amount of potassium xanthate: 1 to 2 moles per mole of compound [M9] 

Solvent: aqueous hydrochloric acid, aqueous sulfuric acid, or like 

Temperature: 0* to lOO'C 

Time: a moment to 24 hours. 

(see Org. Syn. Coll., Vol. 2, 809 (1955)) 

. Process for Prodiiring comp n..prf f i.2fil fmm rn^^ppund fl.7S] 

Compound [1-26] can be produced by hydrolyzing compound [1-25] in the 
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presence of a base in a solvent. 

Base: inorganic bases such as potassium carbonate 
Amount of base: 1 to 5 moles per mole of compound [1-25] 
Solvent: alcohols such as methanol and ethanol 
Temperature: O'C to tefluxing temperature under heating 
Time: a moment to 24 hours 
(see Org. Syn. Coll.. Vol. 1, 809 (1955)) 
Pr^n..c fnr Prnduci nr ^""^p»""rf ri-'^'^i fr"m <"ompoMn<i [1-261 
Compound [1-271 can be produced by reacting compound [1-26] with 
compound [7] in the presence of a base in a solvent. 

Amount of compound [7]: 1 mole to an excess per mole of compound [1-26] 
Base: inorganic bases such as potassium carbonate; and organic bases such 

as triethylamine and pyridine 

Amount of base: 1 mole to an excess per mole of compound [1-26] 
Solvent: 1.4-dioxane. N,N-dimethylformamide. or the like 
Temperature: 0° to 100°C 
Time: a moment to 24 hours 

Compound [1-26] can also be produced according to the following scheme: 



J V R' 



cf^ v^3 CIO2S O *o3 

[1-17] n-281 

X 

HS O o3 



[1-26] 

wherein X. Y^. R\ R^. and are as defined above. 
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Compound [1-28] can be produced by reacting compound [1-17] with 
chlorosulfonic acid without any solvent or in a solvent. 

Amount of chlorosulfonic add: 1 mole to an excess per mole of compound 



[1-17] 



solvent. 



[1-28] 



Solvent: sulfuric acid, or the like 

Temperature: 0° to TO'C 

Time: a moment to 24 houre 

(see Org. Syn. Coll.. Vol. 1. 8 (1941)) 

Process for Pro^iupinp compound fl-2fi1 fmm r o mpounri rT-9«] 
Compound [1-26] can be produced by reducing compound [1-28] in a 

Reducing agent: zinc, tin chloride, or the like 

Amount of reducing agent: 3 moles to an excess per mole of compound 



Solvent: aqueous acetic acid, aqueous hydrochloric acid, aqueous sulfuric 
acid, or the like 

Temperature: room temperature to 100 °C 
Time: a moment to 24 hours 
(see USP 4,709,049, column 9) 
(Production Process 8) 

This is the production process according to the following scheme: 
(1-191 n-291 
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r'^oOC O 
[1-30] 

wherein R^^^ is bromine or iodine; and X. Y^, R^, R^. R^. and R^^ are as defined 
above. 

prnr^c^i for Produc ^" p rnmpnnnd rT-?qi from gPfflPOMnd \l-^9^ 

Compound [1-29] can be produced by 1) reacting compound [1-19] with a 

nitrite salt in a solvent, and then 2) reacting it with potassium iodide or copper ( I ) 

bromide in a solvent. 

<Reaction 1)> 

Nitrite salt: sodium nitrite, potassium nitrite, or the like. 
Amount of nitrite salt: 1 to 2 moles per mole of compound [1-19] 
Solvent: aqueous hydrogen bromide, aqueous sulfuric acid, or the like. 
Temperature: -10* to 10*C 
Time: a moment to 5 hours 
<Reaction 2)> 

Amount of potassium iodide or copper ( 1 ) bromide: 1 mole to an excess per 

mole of compound [1-19] 

Solvent: aqueous hydrogen bromide, aqueous sulfuric acid, or the like 

Temperamre: 0° to 80°C 
Time: a moment to 24 hours 

(see Org. Syn. Coll.. Vol. 2, 604 (1943), and ibid.. Vol. i, 136 (1941)) 
Pmrf><=«; for Prod n^in ^ rnmpound fI-301 from Cnrripound [1-29] 
Compound [1-30] can be produced by reacting compound [1-29] with a 
compound of the formula: 

R13-OH ™ 
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wherein is as defined above, in the presence of a transition metal catalyst and a base 
in a solvent under an atmosphere of carbon monoxide. 
Catalyst: PdCl2(PPh3)2 or the like 

Amount of catalyst: a catalytic amount to 0.5 mole per mole of compound 



[1-29] 
[1-29] 



Amount of compound [13]: I mole to an excess per mole of compound 

Base: organic bases such as diethylamine 

Amount of base: 1 to 10 moles per mole of compound [1-29] 

Solvent: N,N-dimethyIformamide or the like 

Pressure of carbon monoxide: 1 to 150 atm. 

Temperature: 0° to lOO'C 

Time: a moment to 72 hours 

(see Bull. Chem. Soc. Jpn., 2075 (1975)) 

(Production Process 9) 

This is the production process according to the following scheme: 





[1-29] 




131^ 



[1-32] 



[1-31 ] 



wherein Rl3l a substituent other than hydrogen, which is included in the definition of 
and X, yK rK r2 r3, r18, and r241 are as defined above. 
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Prncess for PmH.iring Corp pnnnd H-^n from Compound \l-Z9] 
Compound [1-31] can be produced by reacting compound [1-29] with sodium 

formate or potassium formate in the presence of a transition metal catalyst in a solvent 

under an atmosphere of carbon monoxide. 

Amount of sodium formate or potassium formate: 1 to 10 moles per mole of 

compound [1-29] 

Solvent: N.N-dimethylformamide or the like 

Catalyst: PdCl2(PPh3)2 or the like 

Amount of catalyst: a catalytic amount to 0.5 mole per mole of compound 

[1-29] 

Pressure of carbon monoxide: 1 to 1 50 atm. 
Temperature: 0° to lOO'C 
Time: a moment to 72 hours 
(see Bull. Chem. Soc. Jpn., fil, 2329 (1994)) 
p^^^^ ^c fnr PrnHiicing Co mpn.ind ri-321 from CompOMPd [1-311 
Compound [1-32] can be produced by reacting compound [1-31] with a 
compound of the formula: 

(C6H5)3P=CR»8COORl31 [H] 
(C2H50)2P(0)CHR'8cOOR'31 [15] 



or 



wherein R^^ and R^^l are as defined above, in a solvent, and when compound [15] is 

used, in the presence of a base. 

Amount of compound [14] or [15]: 1 to 5 moles per mole of compound 

[1-31] 

Solvent: tetrahydrofuran, toluene, or the like 
Base: sodium hydride or the like 
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Amount of base: 1 to 5 moles per mole of compound [1-3 1 ] 
Temperature: 0"to50*C 
Time: a moment to 24 houis 
(Production Process 10) 

This is the production process according to the following scheme: 



OHC O 




ri-31] 



[1-33] 




[1-34] 




[1-35] 



wherein R>71 is C.-Ce alkyl; and X. Y'. r1. r2, r3, rI8^ ^nd R13 



are as defined 



above. 



Compound [1-33] can be produced by reacting compound [1-31 J with 
compound of the formula: 



or 



R'^'-MgBr 
R'71-Li 



[16] 
[17] 



wherein R"' is as defined above, in a solvent. 

Amount of compound [16] or [17]: 1 to 2 moles per mole of compound 



[1-31] 
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Solvent: ether solvents such as tetrahydrofuran 
Temperature: -78'C to room temperature 
Time: a moment to 24 hours 

Process for p rnHnrin ^ com r TI '"^ "'^41 frntn rnmPOUnd r^33^ 
Compound [1-34] can be produced by subjecting compound [1-33] to oxida- 
tive treatment such as chromic acid oxidation using chromic acid-sulfuric acid, pyridi- 
niumchlorochromate.orthelike; oxidation using dimethylsulfoxide-acetic anhydride; or 

Swem oxidation. 

PrnrP.^>; for pro ^ir'" f ^"Tnnound fl-^'^l from compound [1-341 

Compound [1-35] can be produced by reacting compound [1-34] with a 

compound of the formula: 

(C6H5)3P=CR»8C00Rl3' [1^5 

or 

(C2H50)2P(0)CHR^8COOR^3^ [15] 

wherein R'8 and R^^l are as defined above, in a solvent, and if compound [15] is used. 

in the presence of a base. 

Amount of compound [14] or [15]: 1 to 5 moles per mole of compound 



[1-34] 



Solvent: tetrahydrofuran, toluene, or the like 
Base: sodium hydride or the like 

Amount of base: 1 to 5 moles per mole of compound [1-34] 
Temperature: 0'to50"C 
Time: a moment to 24 hours 
(Production Process 1 1) 

This is the production process according to the following scheme: 
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HaN o 



f^-^^J [1-36] 

wherein W2 is chlorine or bromine: and X. V. R'. R^, R 3. and R '3 are as defined 

above. 

Compound [1-36] can be produced by reacting compound [1-19] with t-butyl 
nitrite or t-amyl nitrite; a compound of die formula: 

wherein W2 is as defined above; and a compound of the formula: 

CH2=CHCOOR»3 jj^j 

wherein r13 Js as defined above, in a solvent. 

Amount of t-butyl nitrite or t-amyl nitrite: 1 to 2 moles per mole of 
compound [1-19] 

Amount of compound [18]: 1 to 2 moles per mole of compound [1-19] 
Amount of compound [19]: 10 moles to an excess per mole of compound 



[M9] 



Solvent: acetonitrile or the like 
Temperature: 0'to50*C 
Time: a moment to 24 hours 
(see EP 0 649 596, page 1 1) 
(Production Process 12) 

This is the production process according to the following scheme: 
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CIO2S O k r 

11-28] n-37] 

wherein X. Y>, R». R^, R^. and R^O are as defined above. 

Compound [1-37] can be produced by reacting compound [1-28] with a 

compound of the formula: 

RlO-OH t^O] 



2 



wherein R^O is as defined above, in the presence of a base without any solvent or m a 
solvent. 

Amount of compound [20]: 1 mole to an excess per mole of compound 

[1-28] 

Base: organic bases such as triethylamine; and inorganic bases such as 

potassium carbonate 

Amount of base: 1 mole to an excess per mole of compound [1-28] 
Solvent: N.N-dimethylformamide, 1 ,4-dioxane, or the like 
Temperature: O'tolOO'C 
Time: a moment to 24 hours 
(Production Process 13) 

This is the production process according to the following scheme: 
1 X 

wherein X. Y'. R', R'. R". and R'^ are as defined above. 
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Compound [1-38] can be produced by reacting compound [1-28] with 
compound of the formula: 



R''(Rl2)NH 



[21] 



wherein R" and Ri2 ar^ as defined above, in the presence or absence of a base without 
any solvent or in a solvent. 

Amount of compound [21]: 1 mole to an excess per mole of compound 

[1-28] 



Base: organic bases such as triethylamine; and inorganic bases such 
potassium carbonate 

Amount of base: 1 mole to an excess per mole of compound [1-28] 
Solvent: N.N-dimethylformamide. 1 .4-dioxane. or the like 
Temperature: 0* to lOO'C 
Time: a moment to 24 hours 
(Production Process 14) 

This is the production process according to the following scheme: 



as 




[1-42] 



wherein R6 J is a substituent other than methyl, which is included in the definition of R6; 
and X,Y,R\ r2 and r3 are as defined above. 
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PprP^. for Pro H^Hn p romnouiKi ri-401 frQm cpmpnun^ [1-391 
Compound [1-40] can be produced by reacting compound [1-39] with 
2.3-dichloropropene in the presence of a base in a solvent. 

Amount of 2,3-dichloropropene: 1 to 3 moles per mole of compound [1-39] 
Base: inorganic bases such as potassium carbonate 
Amount of base: 1 to 5 moles per mole of compound [1-39] 
Solvent: N,N-dimethylformamide or the like 
Temperature: 0° to lOO'C 
Time: a moment to 24 hours 

y^^r..^ for Prof 1»>'in p rnmnound 11-411 from Compound [1-401 
Compound [1-41] can be produced by heating compound [1-40] in a solvem. 
Solvent: N.N-dimethylformamide, N,N-dimethylaniline. N,N-diethyl- 
aniline, p-diisopropylbenzene, or the like 
Temperature: 70*to200*C 
Time: a moment to 24 hours 

Pr»...c for Pro fln^in P rnmnnunH fl-4?1 fmm CQmpoimd [1-411 

Compound (1-42] can be produced from compound [1-41] according to the 
method in which the methyl group in position 2 on the benzofuran ring is replaced with 
another substituent. as described in USP 5.308.829, columns 2-11. 
(Production Process 15) 

This is the production process according to the following scheme: 
(1-391 [1-431 
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[1-44] 

wherein X. Y. Rl. r2. r3, and are as defined above. 

Pr9ge5;,s for Produring Compound rT-4^1 frnm ^^ m r- pTi FT ^" 1 
Compound [I-43J can be produced by reacting compound [1-39] with 

compound of the formula: 

CH2=CR7cH2W2 J22] 

Wherein W2 and r7 are as defined above, in the presence of a base in a solvent. 

Amount of compound [22]: 1 to 5 moles per mole of compound [1-39] 
Base: inorganic bases such as potassium carbonate 
Amount of base: 1 to 5 moles per mole of compound [1-39] 
Solvent: N.N-dimethylformamide. 1 .4-dioxane, or the like 
Temperature: 0° to lOO'C 
Time: a moment to 24 hours 

Process for Prodliring Comp nnn ^ ^1. 441 frnn. rnmp »..»H 

Compound [1-44] can be produced by heating compound [1-43] in a solvent. 
Solvent: N.N-dimethylanihne. N,N-diethyIaniline. p-diisopropylbenzene. or 

the like 

Temperature: 100°to200*C 
Time: a moment to 24 houre 

Process for Prodnring romp mi n^ 11-451 fmm rnmnoimd [1.44 ] 

Compound [1-45] can be produced by heating compound [1-44] in the 

presence of an acid in a solvent. 
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Acid: organic acids such as p-toluenesulfonic acid; and inorganic acids such 
as sulfuric acid 

Amount of acid: a catalytic amount to I mole per mole of compound [1-44] 
Solvent: toluene, xylene, or the like 
Temperature: 100*to250*C 
Time: a moment to 24 hours 
(Production Process 16) 

This is the production process according to the following scheme: 




[1-44] 





[1-47] 



[1-48] 



wherein R^^ is a substituent other than methyl and hydroxy methyl, which is included in 
the definition of R^; and X. Y. R». R^. R^ and are as defined above. 

P.»..^ ^ fnr Prnriucin r r^TT^pnnnd ri-461 fmm romPOMnd [1-44] 
Compound [1-46] can be produced by reacting compound [1-44] with a 

peracid in a solvent. 

Peracid: m-chloroperbenzoic acid, peracetic acid, or the like 
Amount of peracid: I mole to an excess per mole of compound [1-44] 
Solvent: halogenated hydrocarbons such as dichloromethane; and organic 

acids such as acetic acid 

Temperature: -20"C to room temperature 
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Time: a moment to 24 houre 

Compound [1-47] can be produced by reacting compound [1-46] in the 
presence of a base in a solvent. 

Base: potassium carbonate or the like 

Amountofbase: 1 to 2 moles per mole of compound [1-46] 

Solvent: methanol, ethanol, or the like 

Temperature: O'toSO'C 

Time: a moment to 5 hours 

Prpggss for Profinnns Compound rT-4ST fmn, roTnp ^,. ^^ >,^ ^ 
Compound [1-48] can be produced from compound [1-47] according to the 
method in which the hydroxyalkyi group in position 2 on the dihydrobenzofuran ring is 
replaced with another substituent. as described in USP 5.41 1.935. columns 5-10. 
(Production Process 17) 

This is the production process according to the following scheme: 





p3 R"/ o ^ 

•COOR'^'^ K 

j^if conr'1r'2 

[i_50) 

whexein X. Y. Rl. r2 r3. r, I r12 r,3. r17. and R>8 a^ as defmed above. 

Compound [1-50] can be produced by reacting compound fI-49] with a 
compound of the formula: 

R»kRl2)NH J21] 

wheiein R^ and r12 are as defined above, in the presence or absence of a base without 

any solvent or in a solvent. 
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Amount of compound [21]: 1 mole to an excess per mole of compound 



[1-49] 



Base: organic bases such as triethylamine; and inorganic bases such as 

potassium carbonate 

Amount of base: 1 mole to an excess per mole of compound [1-49] 
Solvent: N.N-dimethylformamide, 1 ,4-dioxane, or the like 
Temperature: 0" to lOO'C 
Time: a moment to 24 hours 
(Production Process 18) 

This is the production process according to the following scheme: 



X / 

^coor" 




.18 



r"ooC W 




[1-51] 



wherein X. Y. W. R\ R\ R\ R^^ R''. ^ ^^^'"^ 

Pr r ^^^c for Produ rinp f^nmpnund 11-511 from CpmPO<ind [1-491 
Compound [1-51] can be produced by reacting compound [1-49] with a 

compound of the formula: 



HW 



[23] 
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wh.,.i„ W is as defined above, in 0. presence or absence of a cacalys, wi,hon, any 
solvent or in a solvent. 



[1-49] 



Amount of compound [23]: 1 mole to an excess per mole of compound 

Catalyst: aluminum chloride, aluminum bromide, or the like 
Solvent: chloroform, acetic acid, or the like 
Temperature: -20* to 120'C 
Time: a moment to 24 hours 

Process fpr ProfHiring Compound rT.S2i fmm r^r^p ^ m^ ^ rr 

Compound [1-52] can be produced by reacting compound [1-51] with a 
compound of the formula: 

(R")R»2nh ^21] 

wherein R" and ^ ^ ^^^^^ ^^^^^^ ^^^^^^ ^ ^_ ^^^^ 

any solvent or in a solvent. 

Amoum of compound [21]: l x„ole to an excess per mole of compound 

[1-51] 

Base: organic bases such as triethylamine; and inoiganic bases such as potas- 
sium carbonate 

Amount of base: 1 mole to an excess per mole of compound [1-51] 
Solvent: N.N-dimethylformamide. 1.4-dioxane. or the like 
Temperature: 0* to lOO'C 
Time: a moment to 24 houis 

Compound [2], which is an intemiediate compound for the production of the 
present compounds, can be produced by reacting a compound of the fonnula: 
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NH2 

CNH2 [24] 

II 

O 

wherein Q is as defined above, with a compound of the formula: 

.r2 [25] 



o 

wherein and are as defined above. 

The reaction is effected without any solvent or in a solvent. The reaction 
temperature is usually in the range of -20* to 150'C. preferably 0* to eO'C. The reaction 
time is usually in the range of a moment to 240 hours. 

The amounts of the reagents to be used in the reaction, although the propor^ 
tion of 1 mole of compound [25] to 1 mole of compound [24] is ideal, can be freely 
changed depending upon the reaction conditions. 

Examples of the solvent which can be used include aliphatic hydrocarbons 
such as hexane, heptane, ligroin, cyclohexane. and petroleum ether; aromatic hydro- 
carbons such as benzene, toluene, and xylene; halogenated hydrocarbons such as chloro- 
form, carbon tetrachloride, dichloromethane, 1 ,2-dichloroethane. chlorobenzene. and 
dichlorobenzene; ethers such as diethyl ether, diisopropyl ether, dioxane. tetrahydro- 
furan. and ethylene glycol dimethyl ether; nitro compounds such as nitromethane and 
nitrobenzene; acid amides such as formamide, N.N-dimethylformamide. and acetamide; 
tertiary amines such as pyridine, triethylamine, diisopropylethylamine. N.N-dimethyl- 
aniline, N.N-diethylaniline. and N-methylmorpholine; sulfur compounds such as 
dimethylsulfoxide and sulforane; alcohols such as methanol, ethanol. ethylene glycol, 
and isopropanol; water; and mixtures thereof. 

After completion of the reaction, the reaction mixture is poured into water, if 
necessary, and subjected to ordinary post-treatments such as extraction with an organic 
solvent and concentration, or purified by a technique such as column chromatography or 
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reciystallization. Thus the desired compound can be isolated. 

The reaction conditions in the above step for the production of compound [2] 
are described in, for example. Journal of the American Chemical Society. 2i. 78-81 
(1949). 

Among the examples of compound [2], those wherein r1 is hydrogen can 
also be produced by reacting a compound of the foimula: 

i 

R^CCHVz f26] 

wherein r2 is as defined above and V is iodine, bromine, or chlorine, with water in the 
presence of a base to give a compound of the fomiula: 

O 

2 " 

R C CHO J27] 

wherein r2 is as defined above, or its hydrate (hereinafter referred to as reaction 1 ). and 
then reacting it with compound [24]. 

The reaction 1 is usually effected in a solvent. The reaction temperature is 
usually in the range of 20' to lOO'C. The reaction time is usually in the range of a 
moment to 10 hours. 

The amounts of the compounds to be used in the reaction, although the 
proportion of 2 moles of water and 2 moles of the base to 1 mole of compound [26] is 
ideal, can be freely changed depending upon the reaction conditions.. 

As the base, there can be used either organic bases or inorganic bases, 
examples of which include sodium acetate, potassium acetate, sodium carbonate, sodium 
hydrogencarbonate. and potassium carbonate. 

Examples of the solvent which can be used include aliphatic hydrocarbons 
such as hexane. heptane, ligroin. cyclohexane. and petroleum ether; aromatic hydro- 
carbons such as benzene, toluene, and xylene; halogenated hydrocari,ons such as chloro- 
form, carbon tetrachloride, dichloromethane. 1.2-dichIoroethane. chlorobenzene. and 
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dichlorobenzene; ethers such as diethyl ether, diisopropyl ether, dioxane. tetrahydro- 
furan. and ethylene glycol dimethyl ether; esters such as ethyl formate, ethyl acetate, 
butyl acetate, and diethyl carbonate; nitro compounds such as nitromethane and nitro- 
benzene; nitriles such as acetonitrile and isobutyronitrile; acid amides such as form- 
amide. N.N-dimethylformamide. and acetamide; tertiary amines such as pyridine, 
triethylamine. diisopropylethylamine. N.N-dimethylaniline. N.N-diethylamline. and 
N-methylmorpholine; sulfur compounds such as dimethylsulfoxide and sulforane; 
alcohols such as methanol, ethanol. ethylene glycol, and isopropanol; water; and 
mixtures thereof. 

Compound [27] or its hydrate, which is formed by the above reaction, can be 
used without isolation or purification for the subsequent reaction with compound [24]. 

Compound [25] can be produced, for example, from the corresponding 
compound of the formula: 

wherein and R2 are as defined above, according to the method as described in Organic 
Synthesis CoUective Volume. 2. 363 (1943) or Organic Synthesis Collective Volume. 1. 
20(1955). 

Compound [28] can be produced from commercially available materials, for 
example, according to the method as described in Shin-Jikken Kagaku Koza 14. edited 
by the Chemical Society of Japan, Maruzen K.K., pp. 751-875. 

Compound [26] can be obtained from various commercial sources or can be 
produced, for example, from the corresponding compound of the formula: 

rIcH3 t29] 
wherein R^ is as defined above, according to the method as described in Journal of the 
American Chemical Society. 24. 3902 (1952). 
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Compound [24] can be produced according to the following scheme: 

NH2 

Q— CHO ^ JU"2 ^ QH-( 

(stepa-1) Q^CN (stepa-2) jf^"2 

131] f24] 

wherein Q is as defined above. 

(Step a- 1) can be conducted according to the method as described in Organic 
Synthesis Collective Volume. 1. 21 (1941); and 

(Step a-2), Journal of Organic Chemistry, 22, 1800 (1964). 
Compound [30] can be obtained from various commercial sources or can be 
produced, for example, accordmg to the following scheme: 



Q NH2 ^ Q CN 

[32] '''^''-'^ 133] <-P^-^> [30, 



Q CHO 



Q NH2 ^ Q I 



Q CHO 



r„, (stepc-1) (stepc-2) 
132] [34J ^ f3oj 

Q— CH3 - Q~CH2Br ^ Q— CHO 

[35, («epd-l) ^^^^ (stepd-2) ^3^^ 

wherein Q is as defmed above. 

(Step b-1) can be conducted accoiding to the method as described in Oiganic 
Synthesis Collective Volume. 1. 514 (1941); 

(Step b-2). Jikken Kagaku Koza (4th ed.) 21. edited by the Chemical Society 
of Japan. Maruzen K.K.. pp. 89-97; 

(Step c-1), Organic Synthesis, 4Q, 105 (1960); 

(Step c-2). Bulletin of the Chemical Society of Japan, ^, 2329 (1994); 

(Step d-1). Synthesis, 1000(1983); and 
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(Step d-2). Journal of Organic Chemistry. 21. 3277 (1968). 

Compound [32] is known in, or can be produced according to the method as 
described in. EP-61741-A; USP 4,670.046. USP 4.770.695. USP 4.709.049. USP 
4,640.707. USP 4.720.927, USP 5,169,431; and JP-A 63-156787/1988. 

Some examples of compound [32] can also be produced according to the 

following scheme: 

X X X 

Y^-^^ Y'-^-NOa y'-^>-NH2 

r25 r25 r25 

I 37 ] [ 38 1 [ 39 1 

wherein r25 is -COR^^ or -COOR^^. r26 hydrogen or Ci-C6 alkyl; and X, yK and 

r13 are as defined above. 

Pr»rPgQ for Produci n g rnmpnund \m from ComPOMnd [37] 

Compound [38] can be produced by reacting compound [37] with a nitrating 

agent in a solvent. 

Nitrating agent: nitric acid or the like 

Amount of nitrating agent: 1 to 10 moles per mole of compound [37] 
Solvent: sulfuric acid or the like 
Temperature: -10°C to room temperature 
Time: a moment to 24 hours 

Pi-^^^ ^^ fnr PrnriiicinP r^mpniind f^QI from rpmpound [381 
Compound [39] can be produced by reducing compound [38] with iron 
powder or the like in the presence of an acid in a solvent. 

Amount of iron powder or the like: 3 moles to an excess per mole of 

compound [38] 

Acid: acetic acid or the like 

Amount of acid: 1 to 10 moles per mole of compound [38] 
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Solvent: water, ethyl acetate, or the like 

Temperature: room temperature to refluxing temperature under heating 
Time: a moment to 24 hours 

TTie present compounds have exceUent herbicidal activit>'. and some of them 
exhibit exceUent selectivity between crop plants and unfavorable weeds. In particular, the 
present compounds have herbicidal activity against various unfavorable weeds as recited 
below, which may cause trouble in the foliar treatment and soil treatment on upland 
fields. 

Polygonaceae: 

wild buckwheat {Polygonum convolvulus), pale smartweed {Polygonum 
lapathifolium), Pennsylvania smartweed {Polygonum pensylvanicum), ladysthumb {Poly- 
gonumpersicaria), curly dock {Rumex crispus), broadleaf dock {Rumex obtusifolius), 
Japanese knotweed {Polygonum cuspidatum) 
Portulacaceae: 

common purslane {Portulaca oleracea) 
Caryophyllaceae: 

common chickweed {Stellaria media) 
Chenopodiaceae: 

common lambsquarters {Chenopodium album), kochia {Kochia scoparia) 
Amaianthaceae: 

redroot pigweed {Amaranthus retroflexus). smooth pigweed {Amaranthus 

hybridus) 
Cruciferae: 

wild radish {Raphanus raphanistrum), wild mustard {Sinapis arvensis), 
shepherdspurse {Capsella bursa pastoris) 
Leguminosae: 

hemp sesbania {Sesbania exaltata), sicklepod {Cassia obtusifolia), Florida 
beggarweed {Desmodium tortuosum), white clover {Trifolium repens) 
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Malvaceae: 

velvetleaf (Ai>Mn7o/j theophrasti), prickly sida (Sida spinosa) 

Violaceae: 

field pansy {Viola arvensis), wild pansy (Viola tricolor) 

Rubiaceae: 

catchweed bedstraw (cleavers) {Galium aparine) 
Convolvulaceae: 

ivyleaf momingglory (Ipomoea hederacea), tall momingglory Upomoea 
purpurea), entireleaf momingglory (Ipomoea hederacea var. integriuscula), pitted mom- 
ingglory Upomoea lacunosa), field bindweed {Convolvulus arvensis) 
Labiatae: 

red deadnettle {Lamium purpureum), henbit {Lamium amplexicaule) 

Solanaceae: 

jimsonweed {Datura stramonium), black nightshade {Solanum nigrum) 
Scrophulariaceae : 

birdseye speedwell {Veronica persica), ivyleaf speedwell {Veronica hederae- 

folia) 

Compositae: 

common cocklebur {Xanthium pensylvanicum), common sunflower {Helian- 
thus annuus), scentless chamomile {Matricaria perforata or inodora), com marigold 
{Chrysanthemum segetum), pineappleweed {Matricaria matricarioides), common ragweed 
{Ambrosia artemisiifolia), giant ragweed {Ambrosia trifida), horseweed {Erigeron 
canadensis), Japanese mugwort (Arfemi.,aprincep5). tall goldenrod {Solidago altissima) 

Boraginaceae: 

field forgei-me-not {Myosotis arvensis) 

Asclepiadaceae: 

common milkweed {Asclepias syriaca) 

Euphorbiaceae: 
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sun spurge {Euphorbia helioscopia), spotted spurge {Euphorbia maculata) 

Gramineae: 

bamyardgrass {Echinochloa crus-galli), green foxtail (5.r^Wa viridis), giant 
foxtail {Setaria faberi), large crabgrass {Digitaria sansuir:alisX goosegrass 
indica), annual bluegrass {Poa annua), blackgrass {Alopecurus myosuroides), wild oat 
(Avena fatua), johnsongrass {Sorghum halepense), quackgrass {Agropyron repens), 
downy brome (5rom«. tectorum), bermudagrass (Cy««rf^n ^^cry/on). fall panicum 
{Panicum dicho.omiflorum), Texas panicum {Panicum texanum), shattercane (5.rg/.«m 

Commelinaceae: 

common dayflower {Commelina communis) 
Equisetaceae: 

field horsetail {Equisetum arvense) 
Cyperaceae: 

rice flatsedge {Cyperus iria), purple nutsedge {Cyperus rotundus). yellow 
nutsedge {Cyperus esculentus) 

Furthermore, some of the present compounds have no problematic phyto- 
toxicity on main crops such as com {Zea mays), wheat {Trincum aestivum), barley 
{Hordeum vulgare), rice {Oryza sativa), sorghum {Sorghum bicolor), soybean {Glycine 
max), cotton (Gossypium spp.). sugar beet {Beta vulgaris), pcanm {Arachis hypogaea), 
sunflower {Helianthus annuus) and canola {Brassica napus); garden crops such as 
flowers and ornamental plants; and vegetable crops. 

The present compounds can attain effective control of unfavorable weeds in 
the no-tillage cultivation of soybean {Glycine max), corn {Zea mays), and wheat 
{Triticum aesti.um). Furthermore, some of them exhibit no problematic phytotoxicity on 
crop plants. 

The present compounds have herbicidal activity against various unfavorable 
weeds as recited below under the flooding treatment on paddy fields. 
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Gramineae: 

bamyardgrass {Echinochloa oryzicola) 

Scrophulariaceae: 

common falsepimpemel {Undemia procumbens) 

Lythraceae: 

Rotaki indica, Amntannia multiflora 

Qatinaceae: 

Elatine triandra 
Cyperaceae: 

smallflowerumbrellaplant {Cyperus difformis). hardstem bulrush (Scirpus 
juncoidesX needle spikerush {Eleocharis acicularis), Cyperus serotinus. Eleocharis 
kuroguwai 
Pontederiaceae: 

Monochoria vaginalis 
Alismataceae: 

Sagittaria pygmaea. Sagittaria trifolia. Alisma canaliculatum 

Potamogetonaceae: 

roundleaf pond weed (Potamogeton distinctus) 

Umbelliferae: 

Oenanthe javanica 

Furthermore, some of the present compounds have no problematic phyto- 

toxicity on transplanted paddy rice. 

The present compounds can attain effective control of various unfavorable 
weeds in orchards, grasslands, lawns, forests, waterways, canals, or other non- 
cultivated lands. 

The present compounds also have herbicidal activity against various aquatic 
plants such as water hyacinth {Eichhornia crassipes). which will grow in waterways, 
canals, or the like. 
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The present compounds have substantially the same characteristics as those of 
the heAicidal compounds described in the publication of International Patent Application, 
W095/34659. In the case where crop plants with tolerance imparted by introducing a 
herbicide tolerance gene described in the publication are cultivated, the present 
compounds can be used at greater doses than those used when ordinary crop plants 
without tolerance are cultivated, and it is. therefore, possible to attain effective control of 
other unfavorable plants. 

When the present compounds are used as active ingredients of herbicides, 
they are usually mixed with solid or liquid carriers or diluents, surfactants, and oUier 
auxiliary agents to give formulations such as emulsifiable concentrates, wettable 
powders, flowables. granules, concentrated emulsions, and water-dispersible granules. 

These formulations may contain any of the present compounds as an active 
ingrediem at an amount of 0.001% to 80% by weight, preferably 0.003% to 70% by 
weight, based on the total weight of the formulation. 

Examples of the solid carrier or diluent may include fine powders or granules 
of the following materials: mineral matters such as kaolin clay, attapulgite clay, 
bentonite. terra alba, pyrophyllite, talc, diatomaceous earth, and calcite; organic 
substances such as walnut shell powder; water-soluble organic substances such as urea; 
inorganic salts such as ammonium sulfate; and synthetic hydrated silicon oxide. 
Examples of the liquid carrier or diluent may include aromatic hydrocarbons such as 
methylnaphthalene. phenylxylylethane. and alkylbenzenes (e.g.. xylene); alcohols such 
as isopropanol. ethylene glycol, and 2-ethoxyethanoI; esters such as phthalic acid dialkyl 
esters; ketones such as acetone, cyclohexanone. and isophorone; mineral oils such as 
machine oil; vegetable oils such as soybean oil and cotton seed oil; dimethylsulfoxide. 
N,N-dimethylformamide. acetonitrile, N-methylpyrrolidone, water, and the like. 

Examples of the surfactant used for emulsification. dispersing, or spreading 
may include surfactants of the anionic type, such as alkylsulfates. alkylsulfonates, 
alkylarylsulfonates. dialkylsulfosuccinates. and phosphates of polyoxyethylene alky! aiyl 
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ethers; and surfactants of the nonionic type, such as polyoxyethylene alkyl ethers, 
polyoxyethylene alkyl aryl ethers, polyoxyethylene polyoxypropylene block copolymers, 
sorbitan fatty acid esters, and polyoxyethylene sorbitan fatty acid esters. 

Examples of the auxiliary agent used for formulation may include lignin- 
sulfonates. alginates, polyvinyl alcohol, gum arabic. carboxymethyl cellulose (CMC), 
and isopropyl acid phosphate (PAP). 

The present compounds are usually formulated as described above and then 
used for the pre- or post-emergence soil, foliar, or flooding treatmem of unfavorable 
weeds. The soil treatment may include soil surface treatment and soil incoiporation. The 
foUar treatment may include application over the plants and directed application in which a 
chemical is applied only to the unfavorable weeds so as to keep off the crop plants. 

The present compounds can be used, if necessary, in combination with other 
compounds having herbicidal activity. Examples of the compounds which can be used in 
combination with the present compounds may include various compounds described in 
Catalog 1995 Edition of Farm Chemicals Handbook (Meister Publishing Company); AG 
CHEM NEW COMPOUND REVIEW, VOL. 13, 1995 (AG CHEM INFORMATION 
SERVICE); JOSOUZAI KENKYU SOURAN (Hakuyu-sha); or HERBICIDE HAND- 
BOOK. Seven Edition (Weed Science Society of America). Typical examples of such 
compounds are as follows: atrazin, cyanazine. metribuzin. prometryn. simazine. chloro- 
toluron. diuron, dymrone. fluometuron, isoproturon. methabenzthiazuron. bromoxynil. 
ioxynil, pendimethalin, trifluialin. acifluorfen. acifluorfen-sodium, chlomethoxynil. fome- 
safen, lactofen, oxyfluorfen, carfentrazone. flumiclorac-pentyl, Humioxazine, fluthiacet- 
methyl, sulfentrazone, diquat. paraquat. 2,4-D, 2,4-DB, DCPA. MCPA. MCPB. clome- 
prop. clopyralid. dicamba. dithiopyr. fluroxypyr, mecoprop. naproanilide. quinclorac. 
triclopyr. acetochlor. alachlor. diethatyl-ethyl. metolachlor. pretilachlor, bensulfuron- 
methyl, chlorsulfuron, chlorimuron-ethyl. halosulfuron-methyl. metsulfuron-methyl. 
nicosulfuron, primisulfuron. pyrazosulfuron-ethyl. sulfometuron-methyl, thifensulfuron- 
methyl, triasulfuron, tribenuron-methyl. azimsulfuron, cloransulam-methyl, cyclo- 
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suJfamuron. flumetsulaxn, flupyrsulfuron. flazasulfuron. imazosulfuron. metosulaxn 
prosulfuron. rimsulfuron. triflusulfuron-methyl, imazapyr. imazaquin. imazethapyr. ima- 
zamox. bispyribac-sodium. pyrithiobac-sodium. clethodim. sethoxydim. tralkoxydim. 
diclofop-methyl. fenoxaprop-ethyl. fenoxaprop-p-ethyl. fluazifop-butyl. Huazifop-p- 
butyl. haloxyfop-methyl, quizalofop-p-ethyl, cyhalofop-butyl, clodinafop-propargyl. 

clomazone. diflufenican. norflurazon. pyiazolate. pyrazoxyfen, isoxaflutole, sulcotrione. 

glufosinate-airunonium, glyphosate. bentazon. bromobutide. butamifos. diroepiperate 

din^ethenamid. DSMA. mefenacet. molinate, MSMA. pyributicarb. propanil, pyridate. 

triallate. cafenstrol, and thiafluamide. 

The present compounds may also be used in admixture with insecticides, 
acaricides. nematocides. fungicides, plant growth regulators, fenilizers, soil improvers, 
and the like. 

When the present compounds are used as active ingredients of herbicides, the 
application amount is usually in the range of O.OI to 10.000 g. preferably 0.5 to 8000 g. 
per hectare, although it may vary depending upon the weather conditions, formulation 
type, application timing, application method, soil conditions, crop plants, unfavorable 
weeds, and the like. In the case of emulsifiable concentrates, wettable powders, flow- 
ables. concentrated emulsions, water-dispersible granules, or the like, the formulation is 
usually applied at a prescribed amount after diluted with water having a volume of about 
10 to 1000 liters per hectare, if necessary, with the addition of an adjuvant such as a 

spreading agent. In the case of granules or some types of flowables. the formulation is 

usually applied as such without any dilution. 

Examples of the adjuvant used, if necessary, may include, in addition to 

the surfactants recited above, polyoxyethylene resin acids (esters), ligninsulfonates. 

abietates. dinaphthylmethanedisulfonates. silicone polymers, crop oil concentrates, and 

vegetable oils such as soybean oil, com oil, cotton seed oil. and sunflower oil. 

The present compounds can also be used as active ingredients of harvesting 

aids such as defoliants and desiccating agents for cotton (Gossypium spp.). and desic- 
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eating agents for potato (Solanum tuberosum). In these cases, the present compounds 
are usually formulated in the same manner as the case where they are used as active ingre- 
dients of herbicides, and used alone or in combination with other harvesting aids for 
foliar treatment before the harvesting of crops. 

The present invention will be further illustrated by the following production 
examples, formulation examples, and test examples; however, the present invention is 

not limited to these examples. 

The following wiU describe production examples for the present compounds, 
where the present compounds are designated by their compound numbers shown in 
Tables 1 to 5 and some of the starting compounds are designated by their compound 

numbers shown in Tables 6 to 8. 

Production Ex ample 1 

(1) First, 23.3 g of 3-(2,4-difluorophenyl)-6-trinuoromethyl-2-oxo- 1 ,2-di- 
hydropyrazine (compound 1-1004) was dissolved in 150 ml of acetone, to which 17.5 g 
of potassium carbonate and 14.3 g of methyl iodide were added, and the mixture was 
stirred at room temperature for 15 hours. After completion of the reaction, most of the 
acetone was distilled out under reduced pressure, and the residue was poured into water, 
followed by extraction with ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was subjected to silica gel column chromatography (eluent, hexane/ethyl 
acetate = 19 : 1), which afforded 16.1 g of 3-(2,4-dinuorophenyl)-2-methoxy-6-trinuoro- 
methylpyrazine (m.p., 55.3*0 as the earlier eluted O-methylated compound and 7.13 g 
(yield, 29%) of 3-(2,4-di£luorophenyl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydro- 
pyrazine (present compound 1-10; m.p., 73.0-C) as the later eluted desired compound. 

(2) To 85 ml of concentrated sulfuric acid was added 7.0 g of 3-(2,4-di- 
fluorophenyl)-l-methyl-6-trifluoromethyl-2-oxo.l,2-dihydropyra2ine (present compound 

1-10) at 5-C. Furthermore. 9 ml of 70% nitric acid was added, and the mixture was 
stirred at 5* to lO'C for 8 hours. After completion of the reaction, the reaction mixmre 
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was added to ice water, followed by extraction with ethyl acetate. The organic layer was 

washed with water and then saturated sodium chloride solution, dried with anhydrous 

magnesium sulfate, and concentrated. The residue was subjected to silica gel column 

chromatography, which afforded 7.76 g (yield, 96%) of 3-(2.4-difluoro-5-nitn>phenyl)- 

l-methyI-6-trifluoromethyl-2-oxo-1.2-dihydn>pyrazine (pi^sent compound 1-16- m p 
93.2°C). 

(3) Then. 7.61 g of 3-(2.4-difluoro-5-nitrophenyl)-l-methyl.6-trifluoro- 
methyl-2-oxo-1.2-dihydropyra2ine (present compound 1-16) was dissolved in 10 ml of 
1.4-dioxane. to which 5.28 g of potassium fluoride and 9.0 g of butyl glycolate were 
added, and the mixture was heated under reflux for 1.5 hours. After completion of the 
reaction, the reaction mixture was left cooling to room temperature. The reaction mixture 
was poured into water, followed by extraction with ethyl acetate. The organic layer was 
washed with saturated sodium chloride solution, dried with anhydrous magnesium 
sulfate, and concentrated. The residue was subjected to silica gel column chromato- 
graphy, which afforded 8.37 g (yield. 82%) of 3-[4-(butoxycarbonylmethoxy)-2-fluoro- 

5-nitrophenyl]-l-„,ethyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (the present com- 
pound depicted below; m.p., 109.5°C). 

F 

CH3CH2CH2CH2OOCCH2O -f~V/~VcF3 

02N~ O 

(4) Then. 2.8 g of iron powder was added to a mixture of 5 ml of acetic 
acid and 50 ml of water, and the mixture was heated to 50'C. To this was slowly added 
dropwise a solution of 2.8 g of 3-[4-(butoxycarbonylmethoxy)-2-fluoro-5-nitrophenyl]- 
l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (the present compound obtained 
in step (3) above) in 25 ml of ethyl acetate and 25 ml of acetic acid. The mixture was 
stirred at an internal temperature of 60' to 70'C for I hour. After completion of the 
reaction, the reaction mixture was poured into ice water, followed by extraction with 
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ethyl acetate. The organic layer was washed with saturated sodium hydrogencarbonate 
solution, water, and saturated sodium chloride solution, dried with anhydrous magne- 
sium sulfate, and concentrated, which afforded 1.22 g of 3-(7-fluoro-3-oxo-2H- 1 .4- 
benzoxazin-6-yl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present com- 
pound 2-49; m.p., 182.5'C). 

(5) Then. 1 .22 g of 3-(7-fluoro-3-oxo-2H- 1 ,4-benzoxazin-6-yl)- 1 -methyl- 
6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (present compound 2-49) was dissolved in 
15 ml of N,N-dimethylformamide. to which 0.59 g of potassium carbonate and 0.47 g of 
propargyl bromide were added, and the mixture was stirred at room temperature for 
3 hours. After completion of the reaction, the reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was subjected to silica gel column chromatography, which afforded 0.60 g 
(total yield in two steps (4) and (5). 25%) of 3-(7-fluoro-3-oxo-4-propargyl-2H-1.4-ben- 
20xa2in-6-yl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 

2-61; m.p.. 141. 4-C). 

FY^nrt inn Hxamole 2 

(1) First. 3.61 g of 3-(4-chloro-2-fluoro-5-methoxyphenyl)-6-trifluoro- 
methyl-2-cxo-l,2-dihydropyrazine (compound 1-1008) was dissolved in 16 ml of N.N- 
dimethylformamide. to which 2.35 g of potassium carbonate and 1.39 ml of methyl 
iodide were added, and the mixture was stirred at lOO'C for 2 days. After completion of 
the reaction, the reaction mixture was poured into water, followed by extraction with 
etfiyl acetate. The organic layer was washed with saturated sodium chloride solution, 
dried witii anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel column chromatography (eluent. hexane/ethyl acetate = 5:1). which afforded 
2.04 g (yield. 55%) of 3-(4-chloro-2-fluoro-5-methoxyphenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2.dihydropyrazine (present compound 1-144; m.p., 108.7*C). 

(2) A mixture of 2.04 g of 3-(4-chloro-2-fluoro-5-methoxyphenyl)-l- 
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methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (present compound 1-144) and 
35 ml of 48% hydrobromic acid was dissolved in 12 ml of acedc acid, and the solution 
was stirred at 140'C for 1 hour. After completion of the reaction, the ..action mixture 
was poured into water, followed by extraction with ethyl acetate. The organic layer was 
washed with saturated sodium hydrogencarbonate solution, water, and then saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was subjected to silica gel column chromatography, which afforded 1 .55 g 
(yield. 79%) of 3-(4.chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoromethyl-2- 
oxo-l,2-dihydropyrazine (present compound 1-61; m.p.. 188.rC). 

(3) Then. 0.148 g of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6- 
trifluoromethyl-2-oxo-1.2-dihydropyrazine (present compound 1-61) was dissolved in 
0.90 ml of N.N-dimethylformamide. to which 0.097 g of potassium carbonate and 57 ^1 
of methyl 2-bromopropionate were added, and the mixture was stirred at room tempera- 
ture for 1 hour. After completion of the reaction, the reaction mixture was poured into 
water, followed by extraction with ethyl acetate. The organic layer was washed with 
saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to silica gel column chromatography, which afforded 
0.180 g (yield. 96%) of 3-(4-chloro-2-fluoro-5-(l-methoxycarbonylethoxy)phenyI)-l- 
methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (present compound 1-173). 

'H-NMR (CDClan-MS. 250 MHz. 5 (ppm)) 1.68 (d. 3H, J = 6.8 Hz), 3.67 
(s. 3H). 3.6 (s. 3H). 4.76 (q. IH, J = 6.8 Hz), 7.2-7.3 (m, 2H). 7.83 (s. IH) 
Producti on Example 

According to the procedure in step (3) of Production Example 2, 0.184 g 

(yield, 95%)of3-(4-chloro-2-fluoro-5-(l-ethoxycarbonylethoxy)phenyl)-l-methyl-6-tri- 
fluoromethyl-2-oxo-1.2-dihydropyra2ine (present compound 1-174) was obtained using 
0. 1 50 g of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)- 1 -methyl-6-trifluoromethyl.2-oxo- 1 .2- 
dihydropyrazine (present compound 1-61), 0.90 ml of N.N-dimethylformamide. 0.097 g 
of potassium carbonate, and 73 n\ of ethyl 2-bromopix)pionate. 
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iH-NMR (CDCl3n"MS. 300 MHz, 5 (ppm)) 1.26 (t, 3H, J = 7.1 Hz). 1.67 
(d. 3H. J = 6.9 Hz). 3.67 (s. 3H). 4.22 (q. 2H. J = 7.1 Hz). 4.76 (q, IH. J = 6.9 Hz). 
7.2-7.3 (m. 2H). 7.82 (s. IH) 

Production Example 4 

(1) First. 0.659 g of 3-(4-fluorophenyl)-6-trinuoromethyl-2-oxo- 1 ,2-di- 
hydropyrazine (compound 1-1001) was dissolved in 3.8 ml of N.N-dimethylformamide, 
to which 0.529 g of potassium carbonate and 0.32 ml of methyl iodide were added, and 
the mixture was stirred at lOOX for 1.5 days. After completion of the reaction, the 
reaction mixture was poured into water, followed by extraction with ethyl acetate. The 
organic layer was washed with saturated sodium chloride solution, dried with anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column 
chromatography (eluent. hexane/ethyl acetate =8:1). which afforded 0.480 g (yield. 
69%) of 3-(4-fluorophenyI)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (pres- 
ent compound 1-4; m.p., 121. rC). 

(2) To 2.5 ml of concentrated sulfuric acid was added 0.34 g of 3-(4- 
fluorophenyl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 

1- 4) at 5'C. Furthermore, 0.13 ml of 61% nitric acid was added, and the mixture was 
stirred at room temperature for 1 hour. After completion of the reaction, the reaction 
mixture was added to ice water, followed by extraction with ethyl acetate. The organic 
layer was washed with water and then saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography, which afforded 0.337 g (yield. 85%) of 3-(4-fluoro-5-nitro- 
phenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2.dihydropyrazine (present compound 1-13; 

m.p., 134.4°C). 

(3) Then, 1 . 1 0 g of 3-(4-nuoro-5-nitrophenyl)- 1 -methyl-6-trifluoromethyl- 

2- 0X0-1. 2-dihydropyrazine (present compound 1-13) was dissolved in 4.0 ml of 1.4-di- 
oxane. to which 0.812 g of potassium fluoride and 0.925 g of butyl glycolate. and the 
mixture was heated under reflux for 1.5 hours. After completion of the reaction, the 
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reaction nuxture was left cooling to room tempemture. The reaction mixture was poured 
into water, followed by extraction with ethyl acetate. The organic layer was washed with 
saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to siUca gel column chromatography, which afforded 
1.25 g (yield. 83%) of 3-[4-(butoxycarbonylmethoxy)-5-nitrophenyl]-l-methyl-6-tri- 
fluoromethyl-2-oxo-l,2-dihydropyrazine (the present compound depicted below). 

IH-NMR (CDCiyTMS. 300 MHz. S (ppm)) 0.8-1.0 (m. 3H), 1.2-1.4 (m, 
2H). 1.6-1.8 (m. 2H). 3.69 (s, 3H). 4.2-4.3 (m. 2H). 4.85 (s. 2H). 7.02 (d. IH. J = 
9.0 Hz), 7.85 (s. IH), 8.73 (dd. IH. J = 9.0 Hz. 2.3 Hz), 9.08 (d. IH, J = 2.3 Hz) 

CH3CH2CH2CH2OOCCH2O -/~\_^^~^ CF3 

02n" o 

(4) Then. 0.24 g of 10% palladium/carbon was added to a solution of 
1 .25 g of 3-[4-(butoxycarbonylmethoxy)-5-nitrophenyl]- 1 -methyl-6-trifluoromethyl-2- 
oxo-1.2-dihydropyrazine in 36 ml of ethyl acetate under an atmosphere of nitrogen, 
which was then replaced with hydrogen under a pressure of 1 atm.. and the mixture was 
stirred at room temperature for 2 hours. After completion of the reaction, the reaction 
mixture was faltered through celite and concentrated. To the crude product obtained was 
added 2.0 ml of acetic acid, and the mixture was stirred ai room temperature for 1 hour. 
After completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
hydrogencarbonate solution, water, and then saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate, and concentrated. The residue was subjected to 
silica gel column chromatography, which afforded 0.45 g (yield. 48%) of 3-(3-oxo-2H- 
1 .4-benzoxazin-6-yl)- 1 -methyl-6-trinuoromethy] -2-oxo- 1 .2-dihydropy razine (present 
compound 2-1; m.p., 191. 1°C). 

(5) Then. 0. 15 g of 3-(3-oxo-2H- 1 ,4-benzoxazin-6-yl)-l -methyl-6-trinuo- 
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romethyl-2-oxo-l,2-dihydropyrazine (present compound 2-1) was dissolved in 0.92 ml 
of N,N-dimethylformamide. to which 0.127 g of potassium carbonate and 70 ^1 of pro- 
pargyl bromide were added, and the mixture was stirred at 60'C for 2 hours. After 
completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 0.12 g 
(yield. 74%) of 3-(3-oxo-4-propargyl-2H-l,4-benzoxa2in-6-yl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2-dihydropyra2ine (present compound 2-13; m.p.. 129.2'C). 
PrnHiir.^i9n Example 5 

( 1 ) First, 2.93 g of 3-(4-chloro-2-fluorophenyl)-6-trifluoromethyl-2-oxo- 
l,2-dihydropyra2ine (compound 1-1005) was dissolved in 15 ml of N.N-dimethyl- 
formamide. to which 2.07 g of potassium carbonate and 1.25 ml of methyl iodide were 
added, and the mixture was stined at lOO'C for 2 days. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with ethyl acetate. 
The organic layer was washed with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography (eluent. hexane/ethyl acetate = 6:1). which afforded 1.98 g 
(yield. 65%) of3-(4-chlo«>-2-fluorophenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2-di- 

hydropyrazine (present compound 1-11; in.p., 83.2°C). 

(2) To 3.3 ml of concentrated sulfuric acid was added 0.50 g of 3-(4- 
chloro-2-fluorophenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (present 

compound 1-11) at 5'C. Furthermore. 0.17 ml of 61% nitric acid was added, and the 
mixture was stirred at room temperature for 1 hour. After completion of the reaction, the 
reaction mixture was added to ice water, followed by extraction with ethyl acetate. The 
organic layer was washed with water and then saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate, and concentrated. The residue was subjected to 
silica gel column chromatography, which afforded 0.55 g (yield. 95%) of 3-(4-chloro- 



BNSDOCID: <WO_9711060A1J_> 



wo 97/11060 

PCT/JP96/02671 

66 

2-fluoro-5-nitrophenyl).l-methyi-6-trifluoromethyl-2-oxo-1.2-dihydropyra2ine(pre^^^^ 
compound 1-17; m.p., 98.3'C). 

(3) Then. 0.37 g of iron powder was added to a mixture of 5.3 ml of acetic 
acid and 2.0 ml of water, to which a solution of 0.39 g of 3-(4-chIoro-2-fluoro-5-nitro- 
phenyl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 1-17) 
in 1 .0 ml of acetic acid was slowly added dropwise. and the mixture was stin^d at room 
tempemture for 3.5 hours. After completion of the reaction, the reaction mixture was 
poured into water, followed by extraction with ethyl acetate. The organic layer was 
washed twice with water and further with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated, which afforded 0.16 g (yield, 46%) of 

3-(5-amino-4-chloro-2.fluorophenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2-dihydro- 
pyrazine (present compound 1-23). 

IH-NMR (CDCI3/TMS. 300 MHz, 5 (ppm)) 3.66 (s. 3H). 4.1-4.5 (br. 
2H). 7.01 (d. IH. J = 6.4 Hz). 7.1 1 (d, IH. J = 9.5 Hz). 7.82 (s. IH) 

(4) Then. 0. 1 0 g of 3-(5-amino-4-chloro-2-fluorophenyl)- 1 -methyl-6-tri- 
fluoromethyI-2-oxo-1.2-dihydropyra2ine (present compound 1-23) was dissolved in 
0.62 ml of pyridine, to which 36 ^1 of methanesulfonyl chloride was added dropwise. 
and the mixture was stirred at room temperature for 5 hours. After completion of the 
reaction, the reaction mixture was poured into water, followed by extraction with chloro- 
form. The organic layer was washed with 2N hydrochloric acid, water, saturated sodium 
hydrogencarbonate solution, and then saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography, which afforded 91 mg (yield. 73%) of 3-[4-chloro-2-fluoro-5- 

(methanesuIfonyIamino)phenylM-methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine 
(present compound 1-37; m.p.. 168.5*C). 

Productinn Pvflmrl^ ff 

A mixture of 0.12 g of 3-(5-amino-4-chIoro-2-nuorophenyl)-l-methyl-6-tri- 
fluoromethyl-2-oxo-1.2-dihydropyrazine (present compound 1-23) and 70 ill of ethyl 
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2-bromopropionate was stiired at 140-C for 3 hours. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with ethyl acetate. 
The organic layer was washed with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography, which afforded 80 mg (yield. 51%) of 3-{4-chloro-5-[l- 
(ethoxycarbonyl)ethylamino]-2.fluorophenyl}-l-methyl-6-tIifluoromethyl-2-oxo-1.2-di- 

hydropyrazine (present compound 1-90). 

iH-NMR (CDCI3/TMS. 300 MHz, 5 (ppm)) 1.26 (t. 3H, J = 7.1 Hz), 1.52 
(d. 3H, J = 6.8 Hz). 3.67 (s. 3H), 4.1-4.3 (m. 3H), 4.7-4.8 (br. IH). 6.83 (d, IH. J = 
6.2 Hz). 7.17 (d. IH. J = 9.6 Hz), 7.81 (s. IH) 

pr^^nrtinn F.xamnle 7 

(1) First. 79 mg of 10% palladium/carbon was added to a solution of 
0.30 g of 3-(4-fluoro-5-nitrophenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyra- 
zine (present compound 1-13) in 12 ml of ethyl acetate under an atmosphere of nitrogen, 
which was then replaced with hydrogen under a pressure of 1 atm., and the mixture was 
stirred at room temperature for 3 hours. After completion of the reaction, the reaction 
mixture was filtered through celite and concentrated. The residue was subjected to sUica 
gel column chromatography, which afforded 0.13 g (yield. 47%) of 3-(5-amino-4-fluoro- 
phenyl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 

1- 19). 

iH-NMR (CDCI3/TMS, 250 MHz. 5 (ppm)) 3.66 (s. 3H). 3.7-3.9 (br. 
2H). 7.05 (dd. IH. J = 10.7 Hz. 8.7 Hz). 7.80 (s, IH). 7.7-7.9 (m. IH), 7.89 (dd, IH, 
J = 8.9. 2.2 Hz) 

(2) A mixture of 0.12 g of 3-(5-amino-4-fluorophenyl)-l-methyl-6-trifluo- 
romethyl-2-oxo-l,2-dihydropyrazine (present compound 1-19) and 0.23 g of ethyl 

2- bromopropionate was stirred at 130*0 for 3 hours. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with ethyl acetare. 
The organic layer was washed with saturated sodium chloride solution, dried with 
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anhydrous magnesium sulfate, and concentrated. The r^idue was subjected to sUicagel 
column chromatography, which afforded 52 mg (yield. 32%) of S-fS-fl-Cethoxycarbon- 
yl) ethylamin o]-4-nuorophenyl } - 1 -rx,ethyl-6 -trifluo romethyl-2 -oxo- 1 .2 -dihydrop yrazine 
(present compound 1-355; m.p., 78.2*C). 

Produntinp p^tnmrlf ^ 

(1) First. 1.20 g of 3-(2,4-dichlorophenyl)-6-trifluoromethyl-2-oxo-I.2-di- 
hydropyrazine (compound 1-1007) was dissolved in 6.0 ml of N.N-dimethylformamide. 
to which 0.83 g of potassium carbonate and 0.51 ml of methyl iodide were added, and 
the mixture was stirred at 1 OO'C for 2 days. After completion of the reaction, the reaction 
mixture was poured into water, followed by extraction with ethyl acetate. TTie organic 
layer was washed with saturated sodium chloride solution, dried with anhydrous magne- 
sium sulfate, and concenu-ated. The residue was subjected to silica gel column chromato- 
graphy (eluent. hexane/ethyl acetate = 5 : 1). which afforded 0.81 g (yield. 62%) of 

3-(2.4-dichlorophenyI)-l-methyI-6-trifluoromethyl-2-oxo-1.2-dihydropyrazine (present 
compound 1-332). 

•H-NMR (CDClsn-MS. 250 MHz, 6 (ppm)) 3.68 (s. 3H). 7.35 (dd. IH. J 
= 8.3 Hz, 1.9 Hz). 7.42 (d, IH. J = 8.3 Hz). 7.50 (d. IH. J = 1.9 Hz). 7.84 (s. IH) 

(2) To 1.7 ml of concentrated sulfuric acid was added 0.26 g of 

3-(2.4-dichlorophenyl)-I-methyl-6-trinuoromethyl-2-oxo.l,2-dihydropyrazine (present 
compound 1-332) at S'C. Furthermore. 85 ^.1 of 61% nitric acid was added, and the 
mixture was stirred at room temperature for 1 hour. After completion of the reaction, the 
reaction mixture was added to ice water, followed by extraction with chloroform. The 
organic layer was washed with water and then saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate, and concentrated. The residue was subjected to 
silica gel column chromatography, which afforded 0.29 g (yield, 95%) of 3-(2.4- 

dichloro-5-nitrophenyl)-l-methyl-6-trifluoromethyl-2-oxo-1.2-dihydropy«zine (present 
compound 1-333; m.p.. I14.3*C). 

(3) Then. 0.59 g of iron powder was added to a mixture of 5.3 ml of acetic 
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acid and 3.2 ml of water, to which a solution of 0.65 g of 3-(2.4-dichloro-5-nitrophen- 
yl)-l.methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyra2ine (present compound 1-333) in 
1.6 ml of acetic acid was slowly added dropwise, and the mixture was stirred at room 
temperature for 2 hours. After completion of the reaction, the reaction mixture was 
poured into ice water, followed by extraction with ethyl acetate. The organic layer was 
washed with saturated sodium hydrogencarbonate solution, water, and then saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated, 
which afforded 0.49 g (yield. 82%) of 3-(5-amino-2,4-dichlorophenyl)-l-methyl-6- 
trifluoromethyl-2-oxo-l,2-dihydropyra2ine (present compound 1-334-, m.p.. 188.7°C). 

(4) Then. 0. 1 5 g of 3-(5-amino-2,4-dichIorophenyl)- 1 -methyl-6-trinuoro- 
methyl-2-oxo-l,2-dihydropyra2ine (present compound 1-334) was dissolved in 0.88 ml 
of pyridine, to which 52 ^ll of methanesulfonyl chloride was added dropwise, and the 
mixture was stirred at room temperature for 5 hours. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with chloroform. The 
organic layer was washed with 2N hydrochloric acid, water, saturated sodium hydrogen- 
carbonate solution, and then saturated sodium chloride solution, dried with anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column 
chromatography, which afforded 45 mg (yield. 25%) of 3-(2.4-dichloro-5-methane- 
sulfonylaminophenyl)-l-methyl-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (present 

compound 1-343; m.p., 189.2*C). 

Production Ex ample 9 

Amixture of 0.15 g of 3-(5-amino-2.4-dichlorophenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2-dihydropyrazine (present compound 1-334) and 172 nl of ethyl 
2.bromopropionate was stirred at 150*0 for 3 hours. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with ethyl acetate. 
The organic layer was washed with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatogiaphy. which afforded 92 mg (yield, 48%) of 3-{2.4-dichloro-5-[l- 



BNSDOCID: <WO_971 1 060A1J_> 



wo 97/1 1060 

PCT/JP96/02671 

70 

(ethoxycaitonyl)ethylamino]phenyl}-l-methyl-6-trifluorometlyl-2-oxo-l,^^^^ 
zine (present compound 1-336). 

IH-NMR (CDCl3>TMS. 300 MHz, 6 (ppm)) 1.26 (t. 3H. J = 7.2 Hz). 1.51 
(d, 3H. J = 7.0 Hz). 3.67 (s. 3H). 4.1-4.2 (m. IH). 4.21 (dq. 2H. J = 7.2 Hz. 1.6 Hz). 
4.94 (d. IH. J = 7.7 Hz). 6.65 (s, IH). 7.40 (s. IH). 7.81 (s. IH) 

Producrinn f^^^ji^p^A in 

(1) A mixture of 0.35 g of 3-(5-amino-2.4-dichlorophenyl)-l-methyl-6-tri- 
fluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 1-334) and 3.1 ml of ethyl 
chloroformate was stirred at lOO'C for 2 hours. After completion of the reaction, the 
reaction mixture was left cooling to room temperature, and the excess ethyl chlorofomiate 
was distilled out under reduced pressure. The residue was recrystallized from hexane. 
which afforded 0.32 g (yield, 79%) of 3-(2.4-dichloro-5-ethoxycarbonylaminophenyl)- 

l-methyl-6-trifluoromethyl-2-oxo.l.2-dihydropyrazine (present compound 1-346; m.p.. 
116.2*C). 

(2) Then, a mixture of 20 mg of sodium hydride (60% in oil) and 1 .3 ml of 
tetrahydrofuran was cooled to O'C. To this was added dropwise a solution of 0.2 1 g of 

3-(2.4-dichloro-5-ethoxycarbonyIaminophenyI)-l-methyl-6-trifluoromethyl-2-oxo-l,2- 
dihydropymzine (present compound 1 -346) in 1 .3 ml of tetrahydrofuran. After stirring at 
0-C for 10 minutes. 42 m of propargyl bromide was added, and the mixture was stirred 
at 0-C for 1 hour. After completion of the reaction, the reaction mixture was poured into 
saturated ammonium chloride solution, followed by extraction with diethyl ether. The 
organic layer was dried with anhydrous magnesium sulfate and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 36 mg (yield. 
16%) of3-{2.4-dichIoro-5-[N-(ethoxycarbonyl)propargylamino]phenyl}-l-methyl-6- 
trinuoromethyI-2-oxo-l,2-dihydropyrazine (present compound 1-351; m.p., I32.3-C). 

Production Fvan^pl^ I I 

First. 0.15 g of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-l,2.dihydropyrazine (present compound 1-61) was dissolved in 0.50 ml of 
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N,N-dimethylfonnainide. to which 97 mg of potassium carbonate and 48 nl of methyl 
bromoacetate were added, and the mixture was stirred at room temperature for 1 hour. 
After completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 97 mg (yield, 
53%) of 3-{4-chloro-2-fluoro-5-[(methoxycarbonyl)methoxy]phenyl}-l-methyl-6-tri- 
fluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 1-165; m.p.. 116.6°C). 
Production Example 12 

According to the procedure in Production Example 1 1. 83 mg (yield. 94%) of 
3-{4-chloro-2-fluoro-5-[(ethoxycarbonyl)methoxy]phenyl}-l-methyl-6-trifluoromethyl- 

2-oxo-1.2-dihydropyrazine (present compound 1-166; m.p.. 87.5-87.9'C) was obtained 
using 70 mg of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoromethyl-2- 
oxo-1.2-dihydropyra2ine (present compound 1-61). 0.25 ml of N.N-dimethylform- 
amide. 36 mg of potassium carbonate, and 38 mg of ethyl bromoacetate. 
Production Example 13 

According to the procedure in Production Example 1 1. 1 16 mg (yield, 83%) 
of 3-{4-chloro-2-fluoro-5-[(pentoxycarbonyl)methoxy]phenyl}-l-methyl-6-trifluoro- 

methyl-2-oxo-1.2-dihydropyrazine (present compound 1-169) was obtained using 
100 mg of3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoromethyl-2-oxo- 
l,2-dihydropyra2ine (present compound 1-61). 0.60 ml of N.N-dimethylformamide. 
64 mg of potassium carbonate, and 56 mg of pentyl chloroacetate. 

»H-NMR (CDCl3m4S. 300 MHz. 5 (ppm)) 0.88 (t, 3H, J = 6.9 Hz). 1.2- 
1.4 (m. 4H). 1.65 (tt. 2H. J = 7.0 Hz. 6.9 Hz). 3.68 (s. 3H). 4.20 (t, 2H. J = 6.9 Hz). 
4.70 (s, 2H). 7.22 (d. IH. J = 6.0 Hz), 7.27 (d. IH. J = 9.4 Hz). 7.83 (s. IH) 

Pr?<1llf^'"" Example 14 

According to the procedure in Production Example 1 1. 130 mg (yield. 96%) 
of 3-{4-chloro-2-fluoro-5-[(t.butoxycarbonyl)methoxylphenyl}-l-methyl-6-trifluoro- 
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n,ethyl-2-oxo-1.2-dihydropyrazine (present compound 1-356) was obtained using 
100 mg of3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoroinethyl-2.oxo- 
1.2-dihydropyrazine (present compound 1-61), 0.60 ml of N.N-dimethylformamide. 
64 mg of potassium carbonate, and 66 mg of t-butyl bromoacetate. 

»H-NMR (CDClsH-MS. 300 MHz, 5 (ppm)) 1.48 (s. 9H), 3.68 (s, 3H). 
4.59 (s, 2H). 7.20 (d. IH, J = 6.2 Hz). 7.26 (d, IH. J = 9.4 Hz). 7.82 (s, IH) 

Producrinn Fvay^pf*. j 't 

To a solution of 100 mg of 3-{4-chloro-2-fluoro-5-[(methoxycarbonyl)- 

methoxy]phenyI}-l-methyl-6-trifluoromethyI-2-oxo-1.2-dihydropyrazine (present com- 
pound 1-165) in 1.0 ml of propanol was added 10 mg of p-toluenesulfonic acid mono- 
hydrate, and the mixture was heated under reflux for 5 hours. After completion of the 
reaction, the reaction mixture was cooled to room temperature, and the excess propanol 
was distilled out under leduced pressure. The residue was subjected to silica gel column 
chromatography, which afforded 76 mg (yield. 71%) of 3-{4-chloro-2-fluoro-5-[(pro- 

poxycarbonyl)methoxy]phenyl}-l-methyl-6-trifluoromethyl-2-oxo-1.2-dihydropyrB2ine 
(present compound 1 - 1 67) . 

^H-NMR (CDClsn-MS. 250 MHz. 6 (ppm)) 0.92 (t. 3H. J = 7.4 Hz). 1.68 
(tq. 2H. J = 7.4 Hz, 6.7 Hz). 3.67 (s. 3H). 4.16 (t, 2H, J = 6.7 Hz). 4.71 (s. 2H). 7.23 
(d, IH. J = 6.2 Hz), 7.26 (d. IH, J = 9.5 Hz), 7.83 (s. IH) 

Production Fvpmpjp. ]fi 

First. 70 mg of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2-dihydropyrazine (present compound 1-61) was dissolved in 0.25 ml of 
N.N-dimethylformamide. to which 36 mg of potassium carbonate and 27 mg of 
propargyl bromide were added, and the mixture was stirred at SO'C for 2 hours. After 
completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 76 mg (yield. 
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96%) of3-[4-chloro-2-fluoro-5-(propargyloxy)phenyl]-l-methyl-6-trifluoromethyl-2- 
oxo-l,2-dihydropyrazine (present compound 1-156; m.p., 106.9-l07.rC). 
prn^nrtinn Fxamnle 17 

First, 100 mg of 3-(4-chloro-2-fluoro-5-hydroxyphenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2-dihydropyrazine (present compound 1-61) was dissolved in 0.60 ml of 
N.N-dimethylformamide. to which 64 mg of potassium carbonate and 45 mg of 
3-bromo-l-butyne were added, and the mixture was stirred at 70*C for 1 hour. After 
completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 96 mg (yield, 
83%) of3-{4-chloro-2-fluoro-5-(3-butyn-2-yloxy)phenyl}-l-methyl-6-trifluoromethyl- 

2-oxo-l,2-dihydropyrazine (present compound 1-157). 

iH-NMR (CDCb/TMS. 300 MHz, 5 (ppm)) 1.72 (d. 3H, J = 6.7 Hz). 2.52 
(d, IH. J = 2.1 Hz), 3.69 (s, 3H). 4.88 (dq. IH. J = 6.7 Hz. 2.1 Hz). 7.25 (d. IH, J = 
9.5 Hz). 7.46 (d. IH. J = 6.2 Hz). 7.84 (s, IH) 
Production F xample 18 

(1) First. 2.20 g of 3-(2.4-dichloro-5-methoxyphenyl)-6-trifluoromethyl- 
2-oxo-1.2-dihydropyrazine (compound 1-1009) was dissolved in 12 ml of N.N-dimethyl- 
formamide. to which 1 .34 g of potassium carbonate and 0.8 1 ml of methyl iodide were 
added, and the mixture was stirred at lOO'C for 2 days. After completion of the reaction, 
the reaction mixture was poured into water, followed by extraction with ethyl acetate. 
The organic layer was washed with saturated sodium chloride solution, dried with 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography (eluent, hexane/ethyl acetate = 5 : 1), which afforded 1.11 g 
(yield. 48%) of 3-(2.4-dichloro-5-methoxyphenyl)-l-methyl-6-trifluoromethyl-2-oxo- 

1.2-dihydropyrazine (present compound 1-358; m.p.. 130.6°C). 

(2) A mixture of 1 .00 g of 3-(2,4-dichloro-5-methoxyphenyl)- 1 -methyl-6- 
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trifluoromethyI-2-oxo-1.2-dihydropyrazine (present compound 1-358) and 16 ml of 48% 
hydrobromic acid was dissolved in 5.7 ml of acetic acid, and the solution was stirred at 
140°C for 1 hour. After completion of the reaction, the reaction mixture was poured into 
water, followed by extraction with ethyl acetate. The organic layer was washed with 
saturated sodium hydrogencarbonate. water, and then saturated sodium chloride solution, 
dried with anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel column chromatography, which afforded 0.74 g (yield. 77%) of 3-(2,4-di- 

chloro-5-hydroxyphenyl)-l.methyl-6-trifluoromethyl.2-oxo-1.2-dihydropyrazine 
(present compound 1-357; m.p.. 173.5*C). 

(3) Then. 0.15 g of 3-(2.4-dichloro-5-hydroxyphenyl)-l-methyl-6-tri- 
fluoromethyl-2-oxo-l,2.dihydropyrazine (present compound 1-357) was dissolved in 
0.90 ml of N.N-dimethyIformamide. to which 0.092 g of potassium carbonate and 54 m 
of methyl 2-bromopropionate were added, and the mixnire was stined at room tempera- 
ture for 1 hour. After completion of the reaction, the reaction mixture was poured into 
water, followed by extraction with ethyl acetate. The organic layer was washed with 
saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and 
concentrated. The residue was subjected to silica gel column chromatography, which 
afforded 0.184 g (yield. 98%) of 3-(2,4-dichloro-5-(l-methoxycarbonylethoxy)phenyl)- 
l-methyl-6-trifluoromethyl-2-oxo-1.2-dihyd^opyrazine (present compound 1-387). 

iH-NMR (CDCl3/rMS. 300 MHz. 5 (ppm)) 1.68 (d. 3H, J = 6.8 Hz), 3.68 
(s, 3H). 3.75 (s. 3H). 4.77 (q, IH. J = 6.8 Hz), 6.99 (s. IH). 7.51 (s. IH). 7.83 (s. 
IH) 

Production Example }Q 

First, 0.15 g of3-(2,4-dichloro-5-hydroxyphenyl)-I-methyl-6-trifluoro- 
methyl-2-oxo-l,2-dihydropyra2ine (present compound 1-357) was dissolved in 0.90 ml 
of N,N-dimethylformamide, to which 92 mg of potassium carbonate and 82 mg of ethyl 
bromoacetate were added, and the mixture was stirred at room temperature for 1 hour. 
After completion of the reaction, the reaction mixture was poured into water, followed by 
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extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 179 mg 
(yield. 96%) of 3-{2.4-dichloro-5-[(ethoxycarbonyl)methoxy]phenyl}-l-methyl-6-tri- 
fluoromethyl-2-oxo-l,2-dihydropyrazine (present compound 1-380). 

iH-NMR (CDClsA-MS, 300 MHz, 8 (ppm)) 1.28 (t. 3H. J = 7.4 Hz). 3.68 

(s, 3H), 4.26 (q. 2H. J = 7.4 Hz), 4.69 (s, 2H), 7.00 (s. IH). 7.52 (s. IH). 7.83 (s. 

IH) 

Production Rxample 20 

First. 150 mg of 3-(2,4-dichloro-5-hydroxyphenyl)-l-methyl-6-trifluoro- 
methyl-2-oxo-1.2-dihydropyra2ine (present compound 1-357) was dissolved in 0.90 ml 
of N,N-dimethylformamide, to which 92 mg of potassium carbonate and 58 mg of pro- 
pargyl bromide were added, and the mixture was stirred at room temperature for 1 hour. 
After completion of the reaction, the reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography, which afforded 160 mg 
(yield, 96%)of3-l2.4-dichloro-5-(propargyloxy)phenyl]-l-methyl-6-trifluoromethyl-2- 

oxo-1.2-dihydropyrazine (present compound 1-370; m.p., 123.7'C). 

iH-NMR (CDCl3n-MS. 250 MHz. 5 (ppm)) 2.56 (t. IH, J = 2.4 Hz). 3.69 
(s. 3H). 4.78 (d. 2H. J = 2.4 Hz). 7.18 (s. IH). 7.52 (s, IH). 7.85 (s. IH) 

Pr^^llKT'"" Example 21 

First. 150 mg of 3-(2.4-dichloro-5-hydroxyphenyl)-l-methyl-6-trinuoro- 
methyl-2-oxo-1.2-dihydropyrazine (present compound 1-357) was dissolved in 0.90 ml 
of N,N-dimethylformamide. to which 92 mg of potassium carbonate and 65 mg of 
3-bromo-l-butyne were added, and the mixture was stirred at room temperature for 
1 hour. After completion of the reaction, the reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic layer was washed with saturated 
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sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was subjected to silica gel column chromatography, which affonied 159 mg 
(yield. 92%) of 3-{2.4-dichloro-5-(3-butyn-2-yloxy)phenyl}-l-methyl-6-trifluorometh- 
yl-2-oxo-l,2-dihydropyrazine (present compound 1-371). 

'H-NMR (CDClsn-MS. 250 MHz. 5 (ppm)) 1.72 (d. 3H. J = 6.6 Hz). 2.52 
(d, IH. J = 2.0 Hz). 3.69 (s. 3H), 4.87 (dq. IH. J = 6.6 Hz. 2.0 Hz). 7.26 (s. IH). 
7.51 (s. IH). 7.84 (s. IH) 

Production Fvaiyipl^ 77 

A mixture of 0.12 g of 3-(5-amino-4-chloro-2-fluorophenyl)-l-methyl-6-tri- 
fluoromethyI-2-oxo-1.2-dihydropyrazine (present compound 1-23) and 247 mg of 
methyl 2-bromopropionate was stirred at MO'C for 3 hours. After completion of the 
reaction, the reaction mixture was poured into water, followed by extraction with ethyl 
acetate. The organic layer was washed with saturated sodium chloride solution, dried 
with anhydrous magnesium sulfate, and concentrated. The residue was subjected to 
silica gel column chromatography, which afforded 125 mg (yield, 83%) of 3-{4-chloro- 
5-[ 1 -( methoxycarbonyl )ethylamino]-2-fl uorophenyl) - 1 -me thyl-6-trifluoro methyl-2-oxo- 
1,2-dihydropyrazine (present compound 1-89). 

»H-NMR (CDCi3A-MS. 300 MHz. 5 (ppm)) 1.53 (d. 3H. J = 6.9 Hz). 3.67 
(s. 3H). 3.75 (s. 3H). 4.1-4.2 (m. IH). 4.7-4.8 (br. IH). 6.82 (d. IH. J = 6.2 Hz). 
7.17 (d. IH. J = 9.5 Hz). 7.82 (s. IH) 

Some of the present compounds are shown with their compound numbers in 
Tables 1 to 5. where the symbol "n" refers to normal-, "i", iso-; "c". cyclo-; and "t». 
tertiary-. 
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TABLE 1 rrnnfn'^) 



1 Compound 
No. 


X 


Y 


R ' 
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Compound 
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Compound 
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Compound 
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coinpound X Y R' R3 
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T/yRT.K 1 (rnntn'd) 



Compound 
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CHa 


OCHa CON (CHa ) C 2 H 


5 


1 -137 


H 


CI 


H 


CFa 


CHa 


0CH(CH3 )CON (CHa ) 


3 


1 -138 


H 


CI 


H 


CFa 


CHa 


OCH(CHa )C0N<C2 H 5 ) 


2 


1 -139 


H 


CI 


H 


. CFa 


CHa 


ODUCHa )CON(CH a )C2 H 


S 


1 -140 


H 


CI 


H 


CFa 


CHa 


OCH2 COON (CHa ) a 
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TABLE 1 rrnntn'^) 



impound 


X 


Y 




R 2 
i\ 


K 


hJ 


1 —141 


H 


CI 


H 


ur 3 


Ln 3 


ULn2 LuUN(C2 H s ) 


1 -142 


H 


CI 


H 




Ln3 


ULrHLn3 ;LUuN(Ln3 ) 


1 -143 


H 


CI 


H 


3 




ULrHLrls ; LuUiil (L 2 rl 5 ) 


1 -144 


F 


CI 


H 


Lr 3 


Ln3 


nru 
ULn3 


I -145 


F 


CI 


H 


Lr 3 


ru 


np u 
UL 2 n 5 


I -146 


F 


CI 


H 


CRn 

Ul 3 


i^n 3 


nip u 
U L 3 n 7 


L -147 


F 


CI 


H 


Ul 3 


PHn 

t»n 3 


n n P u 
U L 3 n 7 


[ -148 


F 


CI 


H 


Ufl 3 


PHn 

un 3 


npu pu PI 
ULn2 Ln2 LJ 


-149 


F 


CI 


H 


1 3 


PHo 
un 3 


npf? pp u 
ULr2 Lr2 n 


-150 


F 


CI 


H 


CFa 

Ul 3 


PHn 

un 3 


n^ p u 
u L 5 n 9 


-151 


F 


CI 


H 


CFa 


CH3 


P <r H . 

u L 6 n 1 1 


-152 


F 


CI 


H 


CFa 


CH3 


flPFU PHo — PH« 
UL. ri2 Lri2 — Ln2 


-153 


F 


CI 


H 


CFa 


CHs 


npH-* PPl — PH 
uun2 LL 1 — Ln2 


-154 


F 


CI 


H 


CF3 


CH3 


QPH, PPl =PIIP1 


-155 


F 


CI 


H 


CFa 


CH3 


nCfKCHi )PH =PHo 


-156 


F 


CI 


H 


CF, 

Ul 3 


PH^ 


uLn2 L =Ln 


-157 


F 


CI 


H 


CFa 


CHa 


0CH(CH3 )C=CH 


-158 


F 


CI 


H 


CFa 


CH3 


OCHj C =CBt 


-159 


F 


CI 


H 


CF3 


CHa 


OCH2 C =CC1 


-160 


F 


CI 


H 


CF3 


CH3 


OCH2 C =CCH 2 CI 


-161 


F 


CI 


H 


CF3 


CH3 


OCH2 CN 


-162 


F 


CI 


H 


.CF3 


CH3 


OCH2 OCH 3 
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TAftT F 1 (cantn'd) 



NO. 



ipound 


X 


Y 


R' 


R = 


R' 


-163 


F 


CI 


H 


CFa 


CHa 


-164 


F 


CI 


H 


CFa 


CHa 


-165 


F 


CI 


H 


CFa 


CHa 


-166 


F 


CI 


H 


CFa 


CHa 


-167 


F 


CI 


H 


CFa 


CHa 


-168 


F 


CI 


H 


CFa 


CHa 


-169 


F 


CI 


H 


CFa 


CHa 


. -170 


F 


CI 


H 


CFa 


CHa 


L -171 


F 


CI 


H 


CFa 


CHa 


L -172 


F 


CI 


H 


CFa 


CHa 


I -173 


F 


CI 


H 


CFa 


CHa 


1 -174 


F 


CI 


H 


CFa 


CHa 


1 -175 


F 


CI 


H 


CFa 


CHa 


1 -176 


F 


CI 


H 


CFa 


CHa 


1 -177 


F 


CI 


H 


CFa 


CHa 


1 -178 


F 


CI 


H 


CFa 


CHa 


1 -179 


F 


CI 


H 


CFa 


CHa 


1 -180 


F 


CI 


H 


CFa 


CHa 


1 -181 


F 


CI 


H 


CFa 


CHa 


1 -182 


F 


CI 


H 


CFa 


CHa 


1 -183 


F 


CI 


H 


CFa 


CHa 


1 -184 


F 


CI 


H 


.CFa 


CHa 


1 -185 


F 


CI 


H 


CFa 


CHa 



B 



OCH2 OC2 H 5 
OCH2 SCH a 
OCH2 COOCH a 
OCH2 COOC2 H 5 
OCH2 COO " C a H 7 
OCH2 COO " C 4 H 9 
OCH2 COO " C 5 H ,1 
OCH2 COO ' C a H 
OCHs COO " C 5 H 9 
OCH2 COO ^ C 6 H 1 , 

OCH(CHa ) COOCH a 
OCH(CHa )COOC 2 H 5 
OCH(CHa )COD" C a H -7 
OCH(CHa )C00" C 4 H 9 
DCH(CHa )C00" C 5 H ,. 
OCH(CHa )C00' C a H 7 
0CH(CHa )C00^ C s H 9 
0CH(CH3 )C0O= C 6 H 
OCH2 CON (CHa ) 2 
OCH2 CON(C 2 H 5 ) 2 
OCH2 CON (CHa ) C 2 H 5 
OCH(CHa )CON (CHa ) 2 
OCH(CHa )C0N(C2 H 5 ) 3 
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TABLE 1 rrnn»n»rt ) 



Compound 


X 


Y 


R' 


R = 


R^" 


B 


1 -186 


F 


CI 


H 


CFa 


CHa 


OCHCCHa )CON(CH a )Co H - 


1 -187 


F 


CI 


H 


CFa 


CHa 


OCH2 COON (CHi ) 0 


1 -188 


F 


CI 


H 


CFa 


CHa 


u\^il2 OUUII \t*2 ll 5 / 2 


1 -189 


F 


CI 


H 


CPs 


CHa 


OCHCCHa )CDON(CHi ) , 


1 -190 


F 


CI 


H 


CFo 


CHa 


OCH(CHa )COON(C s H c ) , 


1 -191 


H 


F 


H 


CFa 


CHa 


SH 


1 -192 


H 


CI 


H 


CF3 


CHa 


SH 


1 -193 


H 


Br 


H 


CFa 


CHa 


SH 


1 -194 


F 


F 


H 


CF, 


CHa 


SH 


1 -195 


F 


CI 


H 


CF3 


CHa 


SH 


1 -196 


F 


Br 


H 


CFa 


CHa 


SH 


1 -197 


H 


CI 


H 


CF, 


CHa 


SCHa 


1 -198 


H 


CI 


H 


CFa 


CHa 


SC2 H 5 


1 -199 


H 


CI 


H 


CFa 


CHa 


S' C a H , 


1 -200 


H 


CI 


H 


CFa 


CHa 


SCH2 CH, CI 


1 -201 


H 


CI 


H 


CFa 


CHa 


S= C 5 H s 


1 -202 


H 


CI 


H 


CFa 


CHa 


S" C 6 H 


1 -203 


H 


CI 


H 




LD a 


oLHa Ln = Ln2 


1 -204 


H 


CI 


H 


CFa 


CHa 


SCH2 CCl =CH2 


1 -205 


H 


CI 


H 


CFa 


CHa 


SCH2 CCl =CHCI 


1 -206 


H 


CI 


H 


CFa 


CHa 


SCH(CHa )CH =CH2 


1 -207 


H 


CI 


H 


CFa 


CHa 


SCH, C ^CH 


1 -208 


H 


CI 


H 


CFa 


CHa 


SCH(CH3 )C=CH 
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TART.E 1 f pnntn'd) 



Compound 
NO. 



1 -230 



R' R 



B 



1 - 


-209 


H 


CI 


H 


CFa 


CHa 


SCHa COOCH 3 


1 - 


-210 


H 


CI 


H 


CFa 


CHa 


SCHa COOC2 H 5 


1 - 


-211 


H 


CI 


H 


CFa 


CHa 


SCH2 coo " C 3 H 1 


1 - 


-212 


H 


CI 


H 


CFa 


CHa 


SCHa COO " C « H 9 


1 • 


-213 


H 


CI 


H 


CFa 


CHa 


SCHa COO " C s H , . 


1 • 


-214 


H 


CI 


H 


CFa 


CHa 


SCHa COO ' C 3 H 7 


1 • 


-215 


H 


CI 


H 


CFa 


CHa 


SCHa COO = C 5 H 9 


1 


-216 


H 


CI 


H 


CFa 


CHa 


SCHa COO ^ C 6 H ,. 


1 


-217 


H 


CI 


H 


CFa 


CHa 


SCH(CHa )C00CH3 


1 


-218 


H 


CI 


H 


CFa 


CHa 


SCH(CHa )COOC a H 5 


1 


-219 


H 


CI 


H 


CFa 


CHa 


SCHOa )C00" C 3 H -7 


1 


-220 


H 


CI 


H 


CFa 


CHa 


SCH(CH3 )C00" C 4 H 9 


1 


-221 


H 


CI 


H 


CFa 


CHa 


SCH(CH3 )C00" C 5 H 11 


1 


-222 


H 


CI 


H 


CFa 


CHa 


SCH(CH3 )C00' C 3 H 7 


1 


-223 


H 


CI 


H 


CFa 


CHa 


SCHOa )CQO'= C s H 9 


1 


-224 


H 


CI 


H 


CFa 


CHa 


SCH(CH3 )C00" C 6 H .. 


1 


-225 


H 


CI 


H 


CFa 


CHa 


SCHa CON (CHa ) 2 


1 


-226 


H 


CI 


H 


CFa 


CHa 


SCHa CON(C a H 5 ) a 


1 


-227 


H 


CI 


H 


CFa 


CHa 


SCH2CON ( tetramethy lene 


1 


-228 


H 


CI 


H 


CFa 


CHa 


SCHjCON ( pentamethy lene 


1 


-229 


H 


CI 


H 


CFa 


CHa 


SCHoCON 

( ethyleneoxyethy lene ) 



H 



CI H 



CF: 



CHa SCH(CHa )CON (CHa ) a 
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TABLE 1 (rnntnM) 



Compound 
No. 


X 


Y 


R 


R = 




B 


1 -231 


H 


CI 


H 






PPM /Pll \ r*nn /r* 11 \ 

SCH(CH3 )C0N(C2 H 5 ) 2 


1 -232 


H 


ri 


u 
n 


rp 


Ln3 


SCH(CH3)CON 

( tetramethylene ) 


1 -233 


H 


CI 


H 
1 1 


t-r 3 


PH 


oun [ v-n3 ) t-ON 

{ pentamethylene ) 


1 -234 


F 


CI 


H 


Uf 3 


PH 


CPU 


1 -235 


F 


CI 


H 




Ln 3 


OP II 

SC2 H s 


1 -236 


F 


CI 


H 


TP-. 


PH 


C i P II 

0 C 3 H 7 


1 -237 


F 


CI 


H 


ur 3 


PH 
Ln 3 


CPU PIJ Pi 

0LH2 LH2 CI 


1 -238 


F 


CI 


H 




PH 

un3 


C C P 1 J 
0 L 5 H 9 


1 -239 


F 


CI 


H 
1 1 


CP 


Ln3 


C c p u 

0 L G n I 1 


1 -240 


F 


CI 


u 
It 


PR 

LP 3 


ru 


SCHa CH = CHa 


1 -241 


F 


CI 




pp.. 

ur 3 


PM 


CPU pp 1 Oil 

SCH2 CCl =CH2 


1 -242 


F 


CI 


H 


i^l 3 


Ln 3 


CPU PPi Piir*i 

oLn2 LLi — CHCl 


1 -243 


F 


CI 


H 


PF-. 

LP 3 


PH 
Ln3 


CPU /PLf \ r*fi r*ii 

oCHCCHa )CH =CHs 


1 -244 


F 


CI 


H 


CFa 


CHo 


SCH2 C =CH 




IT 

r 


p t 


H 


CFa 


CH3 


SCH(CH3 )C^CH 


1 -246 


F 


CI 


H 


CFo 


CHa 


SCHa COOCH 3 


1 -247 


F 


CI 


H 


CPa 


CH3 


SCHa COOC2 H s 


1 -248 


F 


CI 


H 


CFa 


CH3 


SCHa COO " C , H , 


1 -249 


F 


CI 


H 


CFo 


CH3 


SCHa COO " C 4 H 9 


1 -250 


F 


CI 


H 


.CF3 


CH3 


SCHa COO " C 5 H , , 
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TART.E 1 ( contn'd) 



Compound 
No. 



1 -267 
1 -268 
1 -269 

1 -270 



R' R 



B 



1 -251 


F 


CI 


H 


CFa 


CHa 


SCHs CUU L 3 n T 


1 -252 


F 


CI 


H 


CF3 


CHa 


SCn2 LUu L 5 n 9 


1 -253 


F 


CI 


H 


CFa 


CHa 


SCn2 LUU L 6 n 1 I 


1 -254 


F 


CI 


H 


CFa 


CHa 




1 -255 


F 


CI 


H 


CF3 


CHa 


mi /nil \ rnnr -He 
SCHdHo ;LUUL 2ns 


1 -256 


F 


CI 


H 


CFa 


CHa 


SCn(LH3 /LUU L 3 n 7 


1 -257 


r 


PI 
LI 


u 
n 


CFa 


CHa 


SCHCCHa )C00" C 4 H 9 


1 -258 


F 


Cl 


H 


CFa 


CHa 


SCH vLHd } LUU L 5 n 1 1 


1 -259 


F 


CI 


H 


CF3 


CHa 


SCH(CH3 )C00' C a H 7 


1 -260 


F 


Cl 


H 


CF3 


CHa 


SCH (CHa )C00'= C 5 H 3 


1 -261 


F 


Cl 


H 


CFa 


CHa 


SCH (CHa )C00= C 6 H ,. 


1 -262 


F 


Cl 


H 


CFa 


CHa 


SCH 2 CON (CHa ) 2 


1 -263 


F 


Cl 


H 


CFa 


CHa 


SCH2 CON(C 2 H 5 ) 2 


1 -264 


F 


Cl 


H 


CF3 


CHa 


SCHaCONCtetramethylene 


1 -265 


F 


Cl 


H 


CF3 


CHa 


SCHgCON ( pentamethylene 








CFa 


CHa 


SCHgCON 


1 -266 


F 


Cl 


H 


( ethyleneoxyethy lene ) 



F 
F 
F 



Cl 
Cl 
Cl 

Cl 



H 
H 
H 

H 



CFa 
CFa 
CFa 

-CFa 



CHa 
CHa 
CHa 



SCH (CHa )CON (CHa ) 2 
SCH (CHa )C0N(C2 H 5 ) 2 

SCH(CH3)CON 

( tetramethylene ) 



□I 3 SCH(CH3)CON 

( pentamethy lene ) 
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TABLE 1 rrnnfn^H> 



Compound 
No. 


X 


Y 


R' 


R = 




B 


1 -271 


H 


F 


H 




CH3 


SO, CI 


1 -272 


H 


CI 


H 


CFa 


CHa 


so, CI 


1 -273 


H 


Br 


H 


CF, 


CH3 


SO2 CI 


1 -274 


F 


F 


H 


CF3 


CH3 


SO2 CI 


1 -275 


F 


CI 


H 


CFa 


CH3 


SO2 CI 


1 -276 


F 


Br 


H 


CFa 


CH3 


SO2 CI 


1 -277 


H 


CI 


H 


CFo 


CH3 


SO2 OCH 3 


1 -278 


H 


CI 


H 


CF3 


CHa 


SO2 OC, H 5 


1 -279 


H 


CI 


H 


CF3 


CHa 


SO, 0 * C 3 H , 


1 -280 


H 


CI 


H 


CF, 


CH3 


SO2 OCH 2 CH = CH2 


1 -281 


F 


CI 


H 


CF3 


CH3 


SO2 OCH 3 


1 -282 


F 


CI 


H 


CF3 


CH3 


SO, OC2 H 5 


1 -283 


F 


CI 


H 


CF3 


CH3 


SO2 0 ' C 3 H 7 


1 -284 


F 


CI 


H 


CF3 


CH3 


SO2 OCH 2 CH = CH2 


1 -285 


H 


CI 


H 


CF3 


CH3 


SO, N(CH3 ) 2 


1 -286 


H 


CI 


H 


CF3 


CHa 


SO2 N(C , H s ) 2 


1 -287 


F 


CI 


H 


CF3 


CH3 


SO2 N(CH3 ) 2 


1 -288 


F 


CI 


H 


CFa 


CH, 

L«li 3 


oU2 IV \L 2 H 5 ; 2 


1 -289 


H 


CI 


H 


CF3 


CH3 


COOH 


1 -290 


H 


CI 


H 


CFa 


CHa 


COOCH3 


1 -291 


H 


CI 


H 


CFa 


CH3 


COOC2 H s 


1 -292 


H 


CI 


H 


.CF3 


CHa 


COO" C 3 H 7 


1 -293 


H 


CI 


H 


CFo 


CHa 


COO" C 4 H 3 
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j^nrv 1 fcontn'd) 



Compound 
No. 


X 


Y 


R' 


R = 




B 


1 -294 


H 


CI 


H 


CFa 


CHa 


COO C s n 1 1 


1 -295 


H 


CI 


H 


CFo 


CHa 


r»nn i C U 

LUU L 3 n 7 


1 -296 


H 


CI 


H 


CF3 


CHa 


rnnru ni n 
LUULn2 1-112 LI 


1 -297 


H 


CI 


H 


CFa 


CH3 


CuDLns Ln2 or 


1 -298 


H 


CI 


H 


CF3 


CHa 


r>rtll /Oil \ 

C0N(CH3 ) 2 


1 -299 


H 


CI 


H 


CF3 


CHa 


LUNHLna 


1 -300 


H 


CI 


H 


CF3 


CHa 


C0N(C2 H 5 ) 2 


1 -301 


H 


CI 


H 


CFo 


CHa 


CONHC2 H 5 


1 -302 


H 


CI 


H 


CF3 


CHa 


COCHa 


1 -303 


H 


CI 


H 


CF3 


CHa 


COC2 H s 


1 -304 


H 


CI 


H 


CF3 


CHa 


nnnu Pi 

CULH2 Ll 


1 -305 


H 


CI 


H 


CFa 


CHa 


CHO 


1 -306 


H 


CI 


H 


CFa 


CHa 


CH=CHCOOCH 3 


1 -307 


H 


CI 


H 


CFa 


CHa 


CH=CHC00C2 H 5 


1 -308 


H 


CI 


H 


CF3 


CH3 


CH2 CH2 COOCH 3 


1 -309 


H 


CI 


H 


CFa 


CHa 


Oil pnr\o u 

CH2 CH2 LOUC2 n 5 


1 -310 


F 


CI 


H 


CFa 


CHa 


nnnu 

CUDH 


1 -311 


F 


CI 


H 


CFa 


CHa 


COOCHa 


1 -312 


F 


CI 


H 


CF3 


CHa 


COOC2 H s 


1 -313 


F 


CI 


H 


CFa 


CHa 


COO" C a H 7 


1 -314 


F 


CI 


H 


CFa 


CHa 


COO" C 4 H 9 


1 -315 


F 


CI 


H 


• CFa 


CHa 


COO" C 5 H M 


1 -316 


F 


CI 


H 


CFa 


CHa 


COO' C a H 7 
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TABLE 1 rrnnfnM) 



Compound 


X 


Y 


R ' 


R = 




B 


1 -317 


F 


Cl 


H 


CFa 


CHs 


COOCH2 CHa Cl 


1 -318 


F 


Cl 


H 


CF3 


CHa 


COOCHa CHa Br 


1 -319 


F 


Cl 


H 


CF3 


CHa 


C0N(CH3 ) 2 


1 -320 


F 


Cl 


H 


CF3 


CH3 


CONHCH3 


1 -321 


F 


Cl 


H 


CF3 


CH3 


CON(Ca H s ) 2 


1 -322 


F 


Cl 


H 


CF3 


CH3 


CONHC2 H s 


1 -323 


F 


Cl 


H 


CF3 


CH3 


COCH3 


1 -324 


F 


Cl 


H 


CFa 


CH3 


COC2 H s 


1 -325 


F 


Cl 


H 


CF3 


CH3 




1 -326 


F 


Cl 


H 


CF3 


CHa 




1 -327 


F 


Cl 


H 


CF3 


CH3 


CH=CHcnnrH , 


1 -328 


F 


Cl 


H 


CF3 


CH3 


CH = CHC00C2 H s 


1 -329 


F 


Cl 


H 


CF3 


CH3 


CH2 CH2 COOCH 3 


1 -330 


F 


Cl 


H 


CF3 


CH3 


CH2 CH2 COOC2 H 5 


1 -331 


CI 


Cl 


H 


CF3 


C2 H 5 


H 


1 -332 


CI 


Cl 


H 


CF3 


CH3 


H 


1 —QQT 
X OoO 


P] 

L I 


r 1 


TJ 

n 


PI? 

CF3 


CH3 


NO2 


1 -334 


CI 


Cl 


H 


CF3 


CH3 


NH2 


1 -335 


Cl 


Cl 


H 


CF3 


CH3 


NHCH(CH3 )CD0CH3 


1 -336 


CI 


Cl 


H 


CF3 


CH3 


NHCH(CH3 ) COOC2 H 5 


1 -337 


Cl 


Cl 


H 


CF3 


CH3 


NHCH(CH3 )C00" C 3 H , 


1 -338 


Cl 


Cl 


H 


.CFo 


CH3 


NHCH(CH3 )C00" C 4 H 9 
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T^^Ry K 1 (contn'A) 



Compound 

Nn 


X 


Y 


R' 


R = 


R» 


B 


1 -339 


CI 


CI 


H 


CFa 


CHa 


NHCHOa )C00" C 5 H .. 


1 -340 


CI 


CI 


H 


CFo 


CHa 


NHCH(CHa )C00* C a H 


1 -341 


CI 


CI 


H 


CFa 


CHa 


NHCH(CHa )C00= C s H a 


1 -342 


CI 


CI 


H 


CFa 


CHa 


NHCH(CH3 )C00^ C 6 H M 


1 -343 


CI 


CI 


H 


CFa 


CHa 


NHSOa CHa 


1 -344 


CI 


CI 


H 


CFa 


CHa 


NHSO2 C 2 H 5 


1 -345 


CI 


CI 


H 


CFa 


CHa 


NHCOOCHa 


1 -346 


CI 


CI 


H 


CFa 


CHa 


NHCOOCa H 5 


1 -347 


CI 


CI 


H 


CFa 


CHa 


NHCOO" C a H 


1 -348 


CI 


CI 


H 


CFa 


CHa 


NHCOO* C a H 7 


1 -349 


CI 


CI 


H 


CFa 


CHa 


NHCOO" C 4 H s 


1 -350 


CI 


CI 


H 


CFa 


CHa 


NHCOO" C 5 H ,1 


1 — "^Si 


CI 


CI 


H 


CFa 


CHa 


N (CH 2 C=CH) COOC2 H s 


1 -352 


CI 


CI 


H 


CFa 


CHa 


NHCH2 C =CH 


1 -353 


CI 


CI 


H 


CFa 


CHa 


NHCH(CHa )C=CH 


1 -354 


H 


F 


H 


CFa 


CHa 


NHCH(CHa )COOCHa 


1 -355 


H 


F 


H 


CFa 


CHa 


NHCH(CHa ) CQOC2 H 5 


1 -356 


F 


CI 


H 


CFa 


CHa 


OCH2 COO ^ C « H a 
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TABLE 1 rrnntnM) 



Compound 
No. 


X 


Y 


R ' 






B 


1-357 


CI 


CI 


H 


CFa 


CHa 


OH 


1-358 


CI 


CI 


H 


CFa 


CHd 


OCH3 


1-359 


CI 


CI 


H 


CF3 


CH3 


OC 2 H 5 


1-360 


CI 


CI 


H 


CF3 


CHo 


0' C 3 H , 


1-361 


CI 


CI 


H 


CFa 


CH3 


0" C 3 H , 


1-362 


CI 


CI 


H 


CF3 


CH3 


OCH2 CH2 CI 


1-363 


CI 


CI 


H 


CF3 


CH3 


OCF2 CF2 H 


1-364 


CI 


CI 


H 


CFo 


CH3 


0" C 5 H 9 


1-365 


CI 


CI 


H 


CF3 


CH3 


0" C 6 H 


1-366 


CI 


CI 


H 


CF3 


CH3 . 


OCH, CH=CH2 


1-367 


CI 


CI 


H 


CF3 


CH3 


0CH2 CCI =CH2 


1-368 


CI 


CI 


H 


CF3 


CH3 


OCH2 CCI =CHC1 


1-369 


CI 


CI 


H 


CF3 


CH3 


0CH(CH3 )CH =CH2 


1-370 


CI 


CI 


H 


CF3 


CH, 


OCH2 C =CH 


1-371 


CI 


CI 


H 


CF3 


CH3 


OCHCCHa )C=CH 


1-372 


CI 


CI 


H 


CF3 


CH3 


OCH2 C =CBr 


1-373 


CI 


CI 


H 


CF3 


CH3 


OCH2 C ^CCl 


1-374 


CI 


CI 


H 


CF3 


CH3 


OCH2 C =CCH 2 CI 


1-375 


CI 


CI 


H 


CF3 


CH3 


OCH2 CN 


1-376 


CI 


CI 


H 


CF3 


CH3 


OCH2 OCH 3 


1-377 


CI 


CI 


H 


CF3 


CH3 


OCH2 OC2 H s 


1-378 


CI 


CI 


H 


CF3 


CH3 


OCII2 SCH 3 



BNSDOCID: <WO 9711060A1 J_> 




compound 
No. 


X 


Y 


R' 


R' 


R^ 


D 




1-379 


CI 


CI 


H 


CFa 


CH3 


ULHs LUULn 3 




1-380 


CI 


CI 


H 


CPs 


CHs 


ULn2 LUUL2 n 5 




1-381 


CI 


CI 


H 


CF3 


CH3 


nru rnn r - H •? 




1-382 


CI 


CI 


H 


CFo 


CH3 


ULn2 LuU L 4 n 9 




1-383 


CI 


CI 


H 


CF3 


CH3 


npu pnn r H . . 
uCHa LUU L 5 n 1 I 




1-384 


CI 


CI 


H 


CFa 


CH3 


npu rnn » P . H « 
nCn2 LUU L 3 n T 




1-385 


CI 


CI 


H 


CF3 


CH3 


nru rnn ^ r * H 0 

ULn2 LUU U s n 9 




1-386 


CI 


CI 


H 


CFs 


CHa 


nru rnn ^ P H 1 1 
ULn? LUU L 6 n 1 I 




1-387 


CI 


CI 


H 


CF3 


CH3 


npu /ru \ rnnru 
OCHlLHo ;LUULn3 




1-388 


CI 


CI 


H 


CPs 


CH3 


«-tmi /oil \ r*nnp U 

OCHCCHo )CunL 2 H 5 




1-389 


CI 


CI 


H 


CFa 


CHa 


nnu /ru N rnn" r - H 
uCHlLHa ;LUU L 3 n 


7 


1-390 


CI 


CI 


H 


CFa 


CH3 


nru /ru \ rnn" r . H 
DCHtLHs ;LUU L 4 n 


9 


1-391 


CI 


CI 


H 


CFa 


CH3 


nnii /nil \ rnnn r U 
DCrKCna )LUU L s n 


I 1 


1-392 


CI 


CI 


H 


CF3 


CH3 


nr*it /nil \ pnn i r U 

0CH{CH3 )CuU L 3 n 


7 


1-393 


CI 


CI 


H 


CFa 


CH3 


0CH(Ln3 J LUU u 5 n 


9 


1-394 


CI 


CI 


H 


CF3 


CH3 


ULrHLns 7 LUU L e n 


1 1 


X — O ^ J 


CI 


CI 


H 


CF3 


CH3 


OCH2 C0N(CH3 ) 2 




1-396 


CI 


CI 


H 


CF3 


CH3 


OCH2 CON(C a H 5 ) 


2 


1-397 


CI 


CI 


H 


CFa 


CH3 


OCH2 C0N(CH3 ) C 2 H 


S 


1-398 


CI 


CI 


H 


CF3 


CH3 


0CH(CH3 )CON (CH3 ) 


2 


1-399 


CI 


CI 


H 


CF3 


CH3 


0CH(CH3 )C0N(C2 H s ) 


2 


1-400 


CI 


CI 


H 


CFa 


CHa 


OClKCHa )CON(CH 3 )C2 H 


5 


1-401 


CI 


CI 


H 


CF3 


CH3 


OCH2 COON (CHa ) 2 





BNSDCX5ID: <WO 9711060A1J_> 



wo 97/11060 

PCT/JP96/02671 

96 



TABLE 1 rrp^tp'H) 



Compound No. 


X 


Y 


R ' 




R' 


B 


1 -402 


CI 


CI 


H 


CFa 


CHo 


OCH2 C00N(C2 H 5 ) 2 


1 -403 


CI 


CI 


H 


CF3 


CH3 


0CH(CH3 )C00N(CH3 ) , 


1 -404 


CI 


CI 


H 


CF3 


CH3 


0CH(CH3 )COON(C a H 5 ) 2 


1 -405 


H 


CI 


H 


CFa 


CH3 


CH J CHCICOOCH3 


1 -406 


H 


CI 


H 


CFa 


CH3 


CH, CHCICOOC 2 H 5 


1 -407 


H 


CI 


H 


CPs 


CH3 


CH 2 CHCICOO " C 3 H 7 


1 -408 


H 


CI 


H 


CP, 


CH3 


CH 2 CHBrCOOCH, 


1 -409 


H 


CI 


H 


CFj 


CH, 


CH2 CHBrCOOC 2 H 5 


1 -410 


H 


CI 


H 


CFa 


CH3 


CH 2 CHBrCOO " C 3 H 7 


1 -411 


F 


CI 


H 


CPj 


CH3 


CH 2 CHCICOGCH3 


1 -412 


F 


CI 


H 


CPj 


CH, 


CH, CHCICOOC 2 H s 


1 -413 


F 


CI 


H 


CF3 


CH3 


CH 2 CHCICOO " C 3 H 7 


1 -414 


F 


CI 


H 


CP, 


CH3 


CH 2 CHBrCOOCH, 


1 -415 


F 


CI 


H 


CF3 


CH3 


CH, CHBrCOOC , H s 


1 -416 


F 


CI 


H 


CFj 


CH3 


CH 2 CHBrCOO " C , H 7 


1 -417 


CI 


CI 


H 


CP, 


CH3 


CH 2 CHCICOOCH, 


1 -418 


CI 


CI 


H 


CP3 


CH3 


CH2 CHCICOOC 2 H 5 


1 -419 


CI 


CI 


H 


CF3 


CH3 


CH 2 CHCICOO " C , H 7 


1 -420 


CI 


CI 


H 


CP3 


CH, 


CH 2 CHBrCOOCH, 


1 -421 


CI 


CI 


H 


CPs 


CH, 


CH, CHBrCOOC 2 H 5 


1 -422 


CI 


CI 


H 


CF3 


CH, 


CH 2 CHBrCOO " C , H 7 


1 -423 


CI 


CI 


H 


CP, 


CH, 


COOH 


1 -424 


CI 


CI 


H 


CP3 


CH, 


COOCH, 


1 -425 


CI 


CI 


H 


CP, 


CH, 


COOC2 H 5 
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T^RT.F, 1 (contn'd) 



Compound No. 


X 


Y 


R' 




R' 


B 




1 -426 


CI 


CI 


H 


CF3 


CHj 


COO" C , H 7 




1 -427 


CI 


CI 


H 


CF3 


CHa 


COO" C 4 H 9 




1 -428 


CI 


CI 


H 


CFa 


CH3 


COO" C 5 H .1 




1 -429 


CI 


CI 


H 


CP 3 


CH, 


COO' C , H 7 




1 -430 


CI 


CI 


H 


CP J 


CH3 


COOCHj CHj CI 




1 -431 


CI 


CI 


H 


CPs 


CH, 


COOCH2 CH2 Br 




1 -432 


CI 


CI 


H 


CPs 


CHa 


CONCCH, ) 2 




1 -433 


CI 


CI 


H 


CP3 


CH, 


CONHCH, 




1 -434 


CI 


CI 


H 


CFj 


CH, 


C0N(C2 H 5 ) 


2 


1 -435 


CI 


CI 


H 


CPs 


CH, 


CONHC2 H 5 




1 -436 


CI 


CI 


H 


CP 3 


CH, 


COCH3 




1 -437 


CI 


CI 


H 


CFa 


CH, 


COC2 H 5 




1 -438 


CI 


CI 


H 


CP 3 


CH, 


COCH2 CI 




1 -439 


CI 


CI 


H 


CF3 


CH, 


CHO 




1 -440 


CI 


CI 


H 


CPs 


CH, 


CH = CHC00CH , 




1 -441 


CI 


CI 


H 


CP, 


CH, 


CH = CHC00C2 h 


s 


1 -442 


CI 


CI 


H 


CPs 


CH, 


CH2 CH2 COOCH 




1 -443 


CI 


CI 


H 


CP3 


CH, 


CH2 CH2 COOC2 


H 5 
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TABLE 1 frnntn'rf) 



Compound No. 


X 


Y 




rv 


K 


B 


1 -444 


F 


F 


CHs 




PH. 
on 3 


H 


I -445 


F 


F 


\/J 1 3 


PFo 


PH 


kin 

NO 2 


1 -446 


F 


F 




PP 


PU 
Ln3 


If r t 
NH2 


1 -447 


F 


CI 




PR 
ur 3 


PU 


H 


1 -448 


F 


CI 


vJ 1 3 


PF. 


PU 


NO 2 


1 -449 


F 


n 


^'113 


PR 


PU 


NH2 


1 -450 


P 
L 




1/113 


tr3 


CH3 


NHCHCCH, )C0GCH3 


1 -451 


F 


ri 


PH. 


pf? 
Lr3 


Ln3 


NHCHCCH, ) COOC2 H 


1 -452 


F 


CI 


\ji 1 3 


PF, 


PH 
Un3 


NHtHCCH3 )C00" C 3 H 


1 -453 


F 


CI 


PH, 

1 3 


PP 

l/F 3 


PU 


NHCH(CH3 )C00" C 4 H 


1 -454 


F 


CI 


V/l 1 3 


PP. 
KjC 3 


PU 

Ln 3 


NHCHCCHs )C00" C 5 H 


1 -455 


F 


CI 


CHa 


vl 3 


PH. 
v/n 3 


MUPU^PU \nnn i n n 

Nnirn.tn3 )L00 C 3 H 


1 -456 


F 


CI 


CHs 


PF, 


PH« 
L»n 3 




1 -457 


F 


CI 


CHa 


CF. 


PH. 


MUP u 

Nnu 2 H 5 


1 -458 


F 


CI 


CH-. 

v/l 1 3 


PFn 

vl 3 


PH. 


MUPU PU ntt 

NnLH2 (/n = CH2 


1 -459 


F 


Ci 


CH, 


CFa 


CH, 


NHCH2 C =CH 


1 -460 


F 


CI 


CH, 


CF3 


CH, 


NHCH2 COOCH 3 


1 -461 


F 


CI 


CH: 


CF, 


CH, 


NHCH2 COOC2 H 5 


1 -462 


F 


CI 


CHa 


CFa 


CH, 


NHCHCCH3 )C = CH 


1 -463 


F 


CI 


CHj 


CFo 


CH, 


NHCOOCH3 


1 -464 


F 


CI 


CHa 


CF3 


CH, 


NHCOOC2 H 5 


1 -465 


F 


CI 


CH, 


CF, 


CH, 


NHSO2 CH3 



1 ) 
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JfifTiJ,^ 1 rrnntn'd> 



npound No. 


X 


Y 


R' 




R' 


B 




1 -466 


F 


CI 


CHo 


CF3 


CH, 


NHSOi C 2 H 5 




1 -467 


F 


CI 


CHa 


CF3 


CH3 


NHSO2 CH, CI 




1 -468 


F 


CI 


CHa 


CF3 


CHj 


NHSO, CF, 




1 -469 


F 


CI 


CH3 


CF3 


CH3 


OH 




1 -470 


F 


CI 


CHa 


CF3 


CH3 


OCH3 




1 -471 


F 


CI 


CH3 


CF3 


CH3 


OC 2 H 5 




1 -472 


F 


CI 


CH, 


CF3 


CH3 


0' C 3 H 7 




1 -473 


F 


CI 


CH3 


CF3 


CH3 


O'' C 5 H 9 




1 -474 


F 


CI 


CHa 


CF3 


CH3 


OCH2 CH=CH2 




I -475 


F 


CI 


CH3 


CF3 


CH3 


OCH2 C(CH3 )CH =CH2 




1 -476 


F 


CI 


CHs 


CF3 


CH3 


OCH, C =CH 




1 -477 


F 


CI 


CHa 


CF3 


CH3 


0CH(CH3 )C = CH 




1 -478 


F 


CI 


CH3 


CF3 


CH3 


OCH2 COOCH 3 




1 -479 


F 


CI 


CHj 


CF3 


CH3 


OCH2 COOC2 H 5 




1 -480 


F 


CI 


CHs 


CF3 


CH, 


OCH2 COO " C , H 


7 


1 -481 


F 


CI 


CHj 


CF3 


CH3 


OCH2 COO " C . H 


9 


1 -482 


F 


CI 


CHa 


CF3 


CH, 


OCH2 COO " C 5 H 


1 1 


1 -483 


F 


CI 


CH3 


CF3 


CH, 


OCH2 COO ' C , H 


7 


1 -484 


F 


CI 


CH3 


CF3 


CH, 


OCHCCH, )C00CH3 




1 -485 


F 


CI 


CH3 


CF3 


CH, 


OCHCCH, )COOC 2 H 


S 


1 -486 


F 


CI 


CH3 


CF3 


CH, 


OCHCCH, )C00" C , 


H 7 


1 -487 


F 


CI 


CH3 


CF3 


CH, 


OCHCCH, )C00" C * 


H « 
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TABLE ircontn'd^ 



Compound No. 


X 


Y 


R ' 




R ' 


B 


1 -488 


F 


CI 


CHa 


CFa 


CHa 


OCHCCHa )C00" C 5 H M 


1 -489 


F 


CI 


CHa 


CFa 


CHa 


OCHCCHa )C00' C a H 7 


1 -490 


F 


CI 


CHa 


CFa 


CHa 


COOH 


1 —491 


F 


CI 


CHa 


CFa 


CHa 


COOCHa 


1 -492 


F 


CI 


CHa 


CFa 


CHa 


COOC2 H 5 


1 -493 


F 


CI 


CHo 


CFa 


CHa 


COO" C a H 7 


1 -494 


F 


CI 


CHj 


CFa 


CHa 


COO" C 4 H 9 


1 —495 


F 


CI 


CHa 


CFa 


CHa 


COO" C 5 H M 


1 —496 


F 


CI 


CHa 


CFa 


CHa 


COO' C 3 H 7 


1 —497 


F 


CI 


CHa 


CFa 


CHa 


COQCHz CHj CI 


1 —498 


F 


CI 


CHa 


CFa 


CHa 


COOCHa CH2 Br 


1 Ann 

1 —499 


F 


CI 


CHa 


CFa 


CHa 


CONCCHa ) a 


I —500 


F 


CI 


CHa 


CFa 


CHa 


CONHCHa 


1 — OOl 


F 


CI 


CHa 


CFa 


CHa 


CONCC, H 5 ) 2 


1 -502 


F 


CI 


CHa 


CFa 


CHa 


CONHC2 H 5 


1 -503 


F 


CI 


CHa 


CFa 


CHa 


COCHa 


1 -504 


F 


CI 


CHa 


CFa 


CHa 


COCa H s 


1 -505 


F 


CI 


CHa 


CFa 


CHa 


COCHa CI 


1 -506 


F 


CI 


CHa 


CFa 


CHa 


CHQ 


1 -507 


F 


CI 


CHa 


CFa 


CHa 


CH=CHCOOCH a 


1 -508 


F 


CI 


CHa 


CFa 


CHa 


CH=CHCG0C2 H 5 


1 -509 


F 


CI 


CHa 


CF, 


CHa 


CHa CHa COOCH a 
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J^J<1V 1 fcontn'd) 



Compound No. 


X 


Y 


R' 


R* 


R^ 


B 


1 -510 


F 


CI 


CHo 


CF3 


CH3 


CH2 CHj COOC2 H 5 


1 —511 


F 


CI 


CH3 


CF3 


CH3 


CH 2 CHCICOOCH3 


1 —512 


F 


CI 


CHj 


CF3 


CH3 


CHi CHCICOOC 2 H 5 


1 — 5n 


F 


CI 


CH3 


CF3 


CH3 


CH 2 CHBrC00CH3 


1 — 4 

1 J I T 


F 

X 


CI 


CH3 


CF3 


CH3 


CH2 CHBrCOOC 2 H 5 


1 —515 


CI 


CI 


CH3 


CF3 


CH3 


H 


1 -516 


CI 


CI 


CH3 


CF3 


CH3 


NO 2 


1 -517 


CI 


CI 


CH3 


CF3 


CH3 


NH2 


1 -518 


CI 


CI 


CH3 


CF3 


CH3 


NHCHCCHa )COOCH, 


1 —519 


CI 


CI 


CH3 


CF3 


CH3 


NHCHCCH, ) COOC2 H 5 


1 -520 


CI 


CI 


CH3 


CF3 


CH3 


NHCHCCH, )C00" C , H 7 


1 -521 


CI 


CI 


CH3 


CF3 


CH, 


NHCHCCH, )C00" C 4 H , 


1 -522 


CI 


CI 


CH3 


CF, 


CH3 


NHCHCCH, )C00" C 5 H > . 


1 -523 


CI 


CI 


CH3 


CF3 


CH3 


NHCHCCH, )C00' C , H 7 


1 -524 


CI 


CI 


CH3 


CF3 


CH3 


NHCH, 


I -525 


CI 


CI 


CH3 


CF3 


CH, 


NHC 2 H s 


1 -526 


CI 


CI 


CHs 






NHPH, CH = CH2 


1 -527 


CI 


CI 


CH3 


CF3 


CH, 


NHCH, C =CH 


1 -528 


CI 


CI 


CH, 


CF3 


CH, 


NHCH, COOCH , 


1 -529 


CI 


CI 


CH3 


CF, 


CH3 


NHCH, COOC2 H 5 


1 -530 


CI 


CI 


CH3 


CF3 


CH, 


NHCHCCH, )C = CH 


1 -531 


CI 


CI 


CH3 


CF3 


CH, 


NHCOOCH, 
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Compound No. 


X 


Y 


R ' 


R^ 


R ' 




1 -532 


CI 


CI 


CHj 


CF3 


CHs 

V J 1 3 


MHpnnr h 
nnv/Uuu2 n 5 


1 -533 


CI 


CI 


CHs 


CFa 


V/l I 3 


iNnoU2 Ln3 


' 1 -534 


CI 


CI 


CHo 


CF, 


CHn 

v 1 1 3 


Mnou2 2 n 5 


1 -535 


CI 


CI 


CHa 


CF, 


CHa 

V 1 1 3 


iijiou 2 v^n 2 V i 


1 -536 


CI 


CI 


CHa 


CF, 


v/i 1 3 


iinou2 LPs 


1 -537 


CI 


CI 


CH3 


v 1 3 


L»n 3 


OH 
un 


1 -538 


CI 


CI 


CHs 


CFa 


V J 1 3 


npH 


1 -539 


CI 


CI 


CHs 


CF3 


CH, 


OP 0 H c 

2 n 5 


1 -540 


CI 


CI 


CH3 


CF3 


CH3 


u V 3 n 7 


1 -541 


CI 


CI 


CH3 


CF3 


CHa 

V/i 1 3 


nPH« PH — PM 


1 -542 


CI 


CI 


CH3 


CF3 


CH, 


\jKfH2 \j\\jii3 jkjii ' — un2 


1 -543 


CI 


CI 


CH: 


CF, 


CH, 


nPHo P =PH 


1 -544 


CI 


CI 


CHj 


CF, 


CH, 




1 -545 


CI 


CI 


CH, 


CF, 


CH, 


OCH2 COOCH , 


1 -546 


Ci 


CI 


CH3 


CF, 


CH, 


0CH9 cnopo H c 


1 -547 


CI 


CI 


CH3 


CF, 


CH, 


OCH2 coo " C -» H , 


1 -548 


CI 


CI 


CH3 


CF, 


CH, 


OCH2 coo " C 4 H 9 


1 -549 


CI 


CI 


CH3 


CF, 


CH, 


OCH2 coo " C s H ,, 


I -550 


CI 


CI 


CH, 


CF, 


CH, 


OCHj COO ' C 3 H 7 


1 -551 


CI 


CI 


CH, 


CF3 


CH, 


OCHCCH, )COOCH, 


I -552 


CI 


CI 


CH, 


CF, 


CH, 


OCHCCH, )COOC 2 H 5 


1 -553 


CI 


CI 


CH, 


CF, 


CH, 


OCHCCH, )C00» C , H 7 
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TAHTF 1 rpnntn'd) 



Compound No. X 



R 



R 



R^- 



B 





CI 


CI 


CHa 


CFa 


CHa 


OCHCCHa )C00" C 4 




CI 


CI 


CHj 


CF3 


CHa 


OCHCCHa )C00" C 5 


J JO 


CI 


CI 


CHj 


CF3 


CHa 


OCHCCHa )C00' C a 




CI 


CI 


CH3 


CFa 


CHa 


COOH 


— 558 


CI 


CI 


CM 3 


CFa 


CHa 


COOCH3 




CI 


CI 


CHa 


CFa 


CHa 


COOCj H s 


— 560 


CI 


CI 


CHa 


CFa 


CHa 


COO" C 3 H T 


-561 


CI 


CI 


CH, 


CFa 


CHa 


COO" C « H 9 




CI 


CI 


CHa 


CFa 


CHa 


COO" C s H ,1 


-563 


CI 


CI 


CHa 


CFa 


CHa 


COO' C 3 H 7 




CI 


CI 


CHa 


CFa 


CHa 


COOCH2 CH2 CI 


— 565 


CI 


CI 


CH3 


CFa 


CHa 


COOCH2 CH2 Br 




ri 


CI 


CH3 


CF3 


CHa 


CONCCHa ) 2 


-567 


CI 


CI 


CHa 


CFa 


CHa 


CONHCH, 


-568 


CI 


CI 


CH3 


CFa 


CHa 


CONCCj H s ) 2 


-569 


CI 


CI 


CHa 


CFa 


CHa 


CONHC2 H 5 


-570 


CI 


CI 


CHa 


CFa 


CH, 


COCH3 


[ -571 


CI 


CI 


CHa 


CFa 


CHa 


COCi H 5 


I -572 


CI 


CI 


CH3 


CFa 


CHa 


COCH3 CI 


I -573 


CI 


CI 


CHa 


CFa 


CHa 


CHO 


1 -574 


CI 


CI 


CH3 


CFa 


CHa 


CH=CHCOOCH a 


1 -575 


CI 


CI 


CHa 


CFa 


CHa 


CH=CHC00C2 H 
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TABLE 1 rrnnfn'^) 



Compound No. 


X 


Y 


R ' 


R» 




B 


1 -576 


CI 


CI 


CH3 


CF3 


CH, 


CHj CH, COOCH 3 


1 -577 


CI 


CI 


CHj 


CF, 


CH3 


CH, CH, COOC, H 5 


1 -578 


CI 


CI 


CH3 


CF3 


CH3 


CH , CHCl COOCH, 


1 -579 


CI 


CI 


CH, 


CF, 


CH, 


CH, CHCICOOC , H 5 


1 -580 


CI 


CI 


CH3 


CF3 


CH, 


CH , CHBrCOOCHa 


1 -581 


CI 


CI 


CH3 


CF3 


CH3 


CH, CHBrCOOC , H 5 
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TABLE 2 

Compounds of the fomiula: 




Compound 
No. 


X 


Z' 


n 


R' 


R' 


R' 


R* 


R^ 


2 - 1 


H 


0 


1 


H 


CF3 




H 


H 


2-2 


H 


0 


1 


H 


CF3 


CHo 


H 


CHa 


2-3 


H 


0 


1 


H 


CRa 


CH, 


H 


C2 H 5 


2-4 


H 


0 


1 


H 


CFa 


CHa 


H 


"C a H 


2-5 


H 


0 


1 


H 


CPs 


CHa 


H 


'C a H 


2-6 


H 


0 


1 


H 


CPs 


CHa 


H 


'C 4 H 9 


2-7 


H 


0 


1 


H 


CPa 


CHa 


H 


"C « H 9 


2-8 


H 


0 


1 


H 


CPa 


CHa 


H 


CHa CHa CI 


2-9 


H 


0 


1 


H 


CFa 


CHa 


H 


CHa CHa Br 


2 -10 


H 


0 


1 


H 


CF3 


CHa 


H 


CHa CH = CHa 


2 -11 


H 


0 


1 


H 


CFo 


CHa 


H 


CH(CHa )CH =CHa 


2 -12 


H 


0 


1 


H 


CP a 


CHa 


H 


CHa CCl =CH2 


2 -13 


H 


0 


1 


H 


CPs 


CHa 


H 


CHa C =CH 


2 -14 


H 


0 


1 


H 


CFa 


CHa 


H 


CH(CH3 )C=CH 


2 -15 


H 


0 


1 


H 


CFa 


CHa 


H 


CHa CN 
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TABLE 2 fcontn'd^ 



Compound 
No . 


X 


Z 


' n 


R' 


R' 


R^" 


R* 




2 -16 


H 


0 


1 


H 


CF3 


CH3 


H 


CH2 OCH 3 


2 -17 


H 


o 


1 


H 


CFa 


CH3 


H 


CH2 OC2 H s 


2 -18 


H 


0 


1 


H 


CFo 


CHa 


H 


CH2 COOH 


2 -19 


H 


0 


1 


H 


CFa 


CH3 


H 


CH2 COOCH 3 


2 -20 


H 


0 


1 


H 


CF, 


CH3 


H 


CH2 COOC3 H s 


2 -21 


H 


0 


1 


H 


CFa 


CH3 


H 


CH2 COO " C 3 H 7 


2 -22 


H 


0 


1 


H 


CF3 


CH3 


H 


CHa COO " C 4 H 9 


2 -23 


H 


0 


1 


H 


CPs 


CH3 


H 


CH2 COD " C 5 H M 


2 -24 


H 


0 


1 


H 


CFa 


CH3 


H 


CH2 COO ' C 3 H , 


2 -25 


H 


0 


1 


H 


CF3 


CH3 


H 


CHs COO = C 5 H g 


2 -26 


H 


o 


1 


H 


CP 3 


CHa 


H 


CHa COO = C 6 H ,. 


2 -27 


H 


0 


1 


H 


CP3 


CH3 


H 


CH(Cll3 )C0OH 


2 -28 


H 


0 


1 


H 


CPa 


CH3 


H 


CIKCHa )C00CH3 


2 -29 


H 


o 


1 


H 


CPs 


CH3 


H 


CH(CH3 )COOC 2 H 5 


2 -30 


H 


0 


1 


H 


CP3 


CHa 


H 


CH(CH3 )C00" C 3 H 7 


2 -31 


H 


0 


1 


H 


CFa 


CH3 


H 


CH(CH3 )C00" C 4 H 3 


2 -32 


H 


0 


1 


H 


CF3 


CH3 


H 


CH(CH3 )C00" C s H M 


2 -33 


H 


0 


1 


H 


CFi 


un 3 


u 


LnvLna ^ LUU L □ H 7 


2 -34 


H 


0 


1 


H 


CF3 


CH3 


H 


CH(CH3 )C00= C 5 H 3 


2-35 


H 


0 


1 


H 


CP3 


CH3 


H 


CH(CH3 )C00'= C 6 H M 


2-36 


H 


o 


1 


H 


CF3 


CH3 


CH3 


H 


2 -37 


H 


0 


1 


H 


CFo 


CH3 


CH3 


CHa 


2 -38 


H 


0 


1 


H 


CF3 


CH3 


CH3 


Ca H s 
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TABLE 2 rcnntn'^ ) 



Compound 
No. 


Y 


7 

Li 


J 1 


p ' 


K 


P 3 

K 


K 


K 


2 —62 


1 


n 


1 

1 


n 




PH 


rl 


PU /ru \ r PU 


2 —63 


F 


n 


1 

i 


H 


LP 3 


PH 
Ln3 


n 


ru PM 


2 —64 




n 


1 
I 


n 


PR 

Lr3 


PU 


M 


r LI nr u 

LH2 OLH 3 


2 —6^ 


p 
r 


n 


1 
1 


n 


Lr 3 


PU 


TJ 

hi 


p u n p u 

LH2 DC2 H 5 


2 — fifi 




n 


1 
1 


ij 
n 


PP 


ru 


TJ 

H 


p LI p n n ij 


2 —67 


F 

r 


n 


1 
1 


ri 


PP 


ru 


TJ 

H 


p u p n n r» LI 

LH2 LuDCH 3 


2 — 6fi 


F 


n 


1 
1 


u 
n 


PP 
ur 3 


ru 


TJ 


PU pnnp u 

LH2 LUOC2 H 5 


2 — 6q 


F 


n 


1 
1 


n 


PP 
Lr3 


PU 


TJ 

ri 


PU pfin n r* 11 

LH2 CUu C 3 H 7 


2 —70 


F 


n 


1 


u 
n 


PP 

Lr 3 


PU 


TJ 


PU pnn n P n 

Ln2 LUU C 4 H 9 


2 -71 


F 


o 


1 


H 


ur 3 


PH« 


n 


ru rnn p u 
Ln2 LUU L 5 n I 1 


2 -72 


F 


0 


1 


H 


Ul 3 


PHn 
Ufl3 


H 


PH« pnn " p H 
Ln2 LUU L 3 n 7 


2 -73 


F 


0 


1 


H 


Ul 3 


i*n 3 


T-T 


PH« pnn ^ p M 
Ln2 LUU L 5 n 9 


2 -74 


F 


o 


1 


H 


CPs 


CHn 

Vrf 1 1 3 


H 


PHo pnn ^ p ^ H 

Ln2 L.UU L 6 n ] I 


2 -75 


F 


0 


1 


H 


CFa 


CHa 


H 


PH(PH^ ) pnnH 


2 -76 


F 


0 


1 


H 


CFa 


CH3 


H 


CH(PH^ )pnnPHn 

Ull \UII3 / L*UiiL>ll3 


2 -77 


F 


0 


1 


H 


CF3 


CH3 


H 


CH(CH3 )COOC 2 H 5 


2 -78 


F 


0 


1 


H 


CFo 


CH3 


H 


CHO, )C00" C 3 H 


2 -79 


F 


o 


1 


H 


CF, 


CH3 


H 


CH(CH3 )C00" C . H 9 


2 -80 


F 


0 


1 


H 


CFo 


CH3 


H 


CH(CH3 )C00" C 5 H M 


2 -81 


F 


o 


1 


H 


CF3 


CH3 


H 


CH(CH3 )C00' C 3 H 7 


2 -82 


F 


0 


1 


H 


CF, 


CHa 


H 


CH(CH3 )C00= C 5 H 9 


2 -83 


F 


0 


1 


H 


CF3 


CH3 


H 


CH(CH3 )C00= C 6 H 



BNSDOCID: <WO__9711060A1 J_> 
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TAm 2 fcontn^d) 



Compound 

No - 


X 


Z' 


n 


R' 


R' 


R' 


R* 




2 -84 


F 


0 


1 


H 


CFa 


CHa 


CHa 


H 


2 -85 


F 


0 


1 


H 


CFa 


CHa 


CH3 


CH3 


2 -86 


F 


0 


1 


H 


CF3 


CH3 


CH3 


C2 H s 


2 -87 


F 


0 


1 


H 


CFa 


CH3 


CHa 


"C 3 H 7 


2 -88 


F 


0 


1 


H 


CF3 


CH3 


CHa 


'C 3 H , 


2 -89 


F 


0 


1 


H 


CFa 


CH3 


CHa 


'C 4 H 9 


2 -90 


F 


0 


1 


H 


CF3 


CH3 


CHa 


"C 4 H 9 


2 -91 


F 


0 


1 


H 


CFa 


CH3 


CHa 


CH2 CH = CH2 


2 -92 


F 


0 


1 


H 


CFo 


CH3 


CH3 


CH(CH3 )CH =CH2 


2 -93 


F 


0 


1 


H 


CF, 


CH3 


CH3 


CHa C =CH 


2 -94 


F 


0 


1 


H 


CFa 


CH3 


CH3 


CH(CH3 )C=CH 


2 -95 


F 


0 


1 


H 


CFa 


CH3 


CH3 


CHa OCH 3 


2 -96 


F 


0 


1 


H 


CFa 


CH3 


CHa 


CH2 OC2 H 5 


2 -97 


H 


s 


0 


H 


CFa 


CH3 


— 


H 


2 -98 


H 


s 


0 


H 


CFa 


CH3 


— 


CH3 


2 -99 


H 


s 


0 


H 


CFa 


CH3 


— 


Ca H 5 


2 -100 


H 


s 


0 


H 


CF3 


CH3 




"C 3 H 7 


? —101 


H 


s 


0 


H 


CF3 


CHa 




"C 4 H 9 


2 -102 


H 


s 


0 


H 


CF3 


CHa 




'C 3 H 1 


2 -103 


H 


s 


0 


H 


CFo 


CH3 




'C 4 H 3 


2 -104 


H 


s 


0 


H 


CF3 


CH3 




CHa CHa CI 


2 -105 


H 


s 


0 


H 


CFn 


CHa 




CHa CHa 8r 


2 -106 


H 


s 


0 


H 


CFa 


CHa 




CHa CH = CHa 
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TABLE 2 rrnnfnM^ 



compound X Z' n R' R» r 



2 -107 


H 


S 


0 


H 


CF3 


CH3 


— 


CH(CH3 )CH =CH2 


2 -108 


H 


S 


0 


H 


CFa 


CH3 


— 


CH2 CCl =CH2 


2 -109 


H 


S 


0 


H 


CFa 


CH3 


— 


CH, C =CH 


2 -110 


H 


S 


0 


H 


CFa 


CHa 


— 


CH(CH3 )C=CH 


2 -111 


H 


S 


0 


H 


CF3 


CH3 


— 


CHz CN 


2 -112 


H 


S 


0 


H 


CFn 


CH3 


— 


CH2 OCH 3 


2 -113 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 OC2 H s 


2 -114 


H 


s 


0 


H 


CFo 


CH3 


— 


CH2 CODH 


2 -115 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COOCH 3 


2 -116 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COOC2 H 5 


2 -117 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COO " C 3 H , 


2 -118 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COO " C 4 H 3 


2 -119 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COO " C 5 H ,, 


2 -120 


H 


s 


0 


H 


CF3 


CH3 


— 


CH2 COO ' C 3 H , 


2 -121 


H 


s 


0 


H 


CF3 


CH3 




CH2 COO = C 5 H 9 


2 -122 


H 


s 


0 


H 


CF3 


CH3 




CH2 COO = C 6 H 


2 -123 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 )COOH 


2 -124 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 ) COOCH 3 


2 -125 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 )COOC 2 H s 


2 -126 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 >CDO" C 3 H , 


2 -127 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 )C00" C 4 H 9 


2 -128 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 )C00" C 5 H , 


2 -129 


H 


s 


0 


H 


CF3 


CH3 




CH(CH3 )C00' C 3 H 7 
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Compound 
NO. 


Y 
A 


7 ' 

Li 






R' 


R^ 


R* 


R* 


0 1 on 
c — loU 


n 


o 


n 


H 


CFa 


CH3 




CH(CH3 )C00'= C 5 H a 


9 101 

6 — 101 


JTl 


s 


0 


H 




CH3 


« 


CH(CH3 )C00'= C 6 H . . 


0 1 QO 


r 


Q 


n 
u 


H 


CFa 


CH3 





H 


i —loo 


r 


C 

o 


n 


H 


CFo 


CHa 




CHa 


c — iu4 


r 


Q 


n 


H 


CPs 


CHa 




Ca H 5 


^ — lOo 




s 


0 


H 


CFa 


CHa 





"C a H 7 


L 100 




s 


0 


H 


CFa 


CHa 




"C 4 H 3 


9—1^7 

6 10 1 




s 


0 


H 


CFa 


CHa 




'C a H 


^: — lot) 


F 
r 


Q 


n 


H 


CF3 


CHa 


_ 


*C « H 9 


9 — T^Q 

6 lOi? 


F 


s 


0 


H 


CF3 


CHa 




CH2 CH2 CI 




F 


s 


0 


H 


CF3 


CHa 




CHa CH2 Br 


9 —141 

6 1 ft 1 


F 


s 


n 


H 


CF3 


CHa 





CHa CH=CH2 


o 1 ji 0 

2 —14^ 


p 
r 


c 
o 


n 


ii 


CFa 


CHa 




CH(CHa )CH =CH2 


2 — 14o 


r 


c 
o 


n 
u 




CFa 


CHa 




CHa CCl =CH2 


2—144 


r 


c 
o 


n 
u 




CF3 


CHa 




CHa C =CH 


c — 140 


F 




n 

u 


H 


CF3 


CH3 


_ 


CH(CHa )C=CH 


2 -146 


F 


s 


0 


H 


CFa 


CHa 


— 


CHa CN 


2-147 


F 


s 


0 


H 


CF3 


CHa 




CHa DCH a 


2 -148 


F 


s 


0 


H 


CFa 


CHa 




CHa OC2 H 5 


2-149 


F 


s 


0 


H 


CFa 


CHa 




CHa COOH 


2-150 


F 


s 


0 


H 


CFa 


CHa 




CHa COOCH a 


2-151 


F 


s 


0 


H 


CFa 


CHa 




CHa COOCa H 5 


2 -152 


F 


s 


0 


H 


CFa 


CHa 




CHa coo " C 3 H 7 
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TABLE 2 frnntnV) 



Compound 
No. 


X 


Z 


' n 


R ' 


R = 




R* 


R^ 


2 -153 


F 


s 


0 


H 




CH3 





CH2 COO " C 4 H 9 


2 -154 


F 


s 


0 


H 


CFa 


CH3 


_ 


CHa COO " C 5 H M 


2 -155 


F 


s 


0 


H 


CFo 


CH3 




CH2 COO * C 3 H 7 


2 -156 


F 


s 


0 


H 


CF3 


CH3 




CH, COO ^ C s H 3 


2 -157 


F 


s 


0 


H 


CF3 


CH3 




CH2 COO = C 6 H , , 


2 -158 


F 


s 


0 


H 


CF3 


CH3 




CH(Cll3 )COOH 


2-159 


F 


s 


0 


H 




CHa 




CH(CH3 )C00CH3 


2 -160 


F 


s 


0 


H 


CF3 


CH3 





CH(CH3 )COOC 2 H 5 


2 -161 


F 


s 


0 


H 


CF3 


CH3 





CH(CH3 )C00" C 3 H , 


2-162 


F 


s 


0 


H 


CF3 


CH3 


_ 


CH(CH3 )C00" C I H 9 


2-163 


F 


s 


0 


H 


CF3 


CH3 




CH(CH3 )C00" C s H , , 


2 -164 


F 


s 


0 


H 


CFa 


CH3 




CH(CH3 )C00' C 3 H , 


2 -165 


F 


s 


0 


H 


CF3 


CH3 




CH(CH3 )C00'= C 5 H 9 


2 -166 


F 


s 


0 


H 


CF3 


CH3 


_ 


CH(CH3 )C00" C 6 H , , 


2 -167 


H 


0 


0 


H 


CF3 


CH3 




H 


2 -168 


H 


0 


0 


H 


CF3 


CH3 


— 


CH3 


2 -189 


H 


o 


0 


H 


CF3 


CHa 
w 1 1 3 




L2 n s 


2-170 


H 


0 


0 


H 


CF3 


□3 




"C 3 H , 


2 -171 


H 


0 


0 


H 


CF3 


CH3 




"C « H 9 


2 -172 


H 


o 


0 


H 


CF3 


CH3 




'C 3 H , 


2 -173 


H 


0 


0 


H 


CF3 


CH3 




'C . H 9 


2 -174 


H 


o 


0 


H 


CF3 






CHj CH=CHa 
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TART F 2 rcontn^d) 



Compound 

NO. 


Y 
y\ 


La 


n 


R ' 


R' 


R' 


R* 


R' 


9 —17^ 
c — i f 0 


U 
n 


n 


0 


H 


CFa 


CHa 


_ 


CH(CHa )CH =CH2 


0 1 1^ 

c — 1(0 


n 


n 


n 

u 


H 


CFa 


CHa 




CH2 C =CH 


9 1 77 


H 


n 


0 


H 


CFa 


CHa 




CH(CHa )C^CH 


0 1 7R 
6 — i f 0 


n 


n 


n 


H 

X 1 


CFa 


CHa 




CH2 OCH a 




n 


n 


n 


H 


CFa 


CHa 




CH2 OC2 H 5 


0 1 on 


r 


n 


n 


H 


CFa 


CHa 




H 


0 1 Q 1 
c — iOi 


r 


n 


n 

u 


H 


CFa 


CHa 




CHa 


? —182 


F 


0 


0 


H 


CFa 


CHa 




C2 H 5 


2 —183 


F 


0 


0 


H 


CFa 


CHa 


_. 


"C a H 7 


2 -184 


F 


0 


0 


H 


CFa 


CHa 


— 


"C « H 9 


2 -185 


F 


0 


0 


H 


CFa 


CHa 




Lria Ln — Ln2 


2-186 


F 


0 


0 


H 


CFa 


CHa 




CH(CHa )CH =CH2 


2 -187 


F 


0 


0 


H 


CFa 


CHa 




CH2 C =CH 


2 -188 


F 


0 


0 


H 


CFa 


CHa 




CH(CHa )C=CH 


2 -189 


F 


0 


0 


H 


CFa 


CHa 




CH2 DCH a 


2 -190 


F 


0 


0 


H 


CFa 


CHa 




CH2 OC2 H 5 



BNSDOCID: <WO 9711060A1 J_> 



wo 97/11060 _ 

PCT/JP96/02671 

114 



TABLE 2 (rnntn'd) 



Compound 


X 


Z 


' n 


R' 




R' 




R * 


No. 


















2-191 


H 


0 


1 


CH3 


CF3 


CH3 


H 


H 


2-192 


H 


0 


1 


CH5 


CF3 


CH3 


H 


CHt 

V/l I 3 


2-193 


H 


0 


1 


CHi 


CF3 


CH3 


H 


C 2 H 5 


2-194 


H 


0 


1 


CH, 


CF3 


CH3 


H 


C 3 H 7 


2 -195 


H 


0 


1 


CH3 


CF3 


CH3 


H 


C 3 H 7 


2 -196 


H 


0 


1 


CH3 


CFj 


CH3 


H 


4 11 9 


2-197 


H 


0 


1 


CH3 


CF3 


CH3 


H 




2 -198 


H 


0 


1 


CH3 


CF3 


CH3 


H 


vJ 1 2 vJ 1 2 L>i 


2 -199 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH, CH=CH, 


2 -200 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CHCCHs )CH =CH, 


2 -201 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH2 CCl =CH, 


2 -202 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH2 C =CH 


2 -203 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH(CH3 )C = CH 


2 -204 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CHj CN 


2 -205 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH2 COOH 


2 -206 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH2 COOCH 3 


2 -207 


H 


0 


I 


CH3 


CF3 


CH3 


H 


CH, COOC2 H s 


2 -208 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH, COO " C 3 H 7 


2 -209 


H 


0 


1 


CH3 


CF3 


CH, 


H 


CH2 COO » C 4 H 9 


2 -210 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CH2 COO - C 5 H 


2 -211 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CHCCH, )C0OH 


2 -212 


H 


0 


1 


CH3 


CF3 


CH3 


H 


CHCCHj )C00CH3 
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TAyi F. 2 fcontn'd) 



Compound X Z' n R" R' 
No. 



2 ■ 


-213 


H 


0 


1 




CF, 


CH, 


H 


CHCCH, )COOC 2 H s 


2 


-214 


H 


0 


1 


CH, 


CP, 


CH, 


H 


CHCCH, )C00» C , H 


2 


-215 


H 


0 


1 




CF, 


CH, 


H 


CHCCH, )C00- C * H 


2 


-216 


H 


0 


1 


CHa 


CF, 


CH, 


H 


CHCCH, )C00" C 5 H 


2 


-217 


F 


0 


1 


CH3 


CF, 


CH, 


H 


H 


2 


-218 


F 


0 


1 


CHs 


CF, 


CH, 


H 


CH, 


2 


-219 


F 


0 


1 


CH3 


CF, 


CH, 


H 


Cj H s 


2 


-220 


F 


0 


1 


CH3 


CF, 


CH, 


H 


"C , H 7 


2 


-221 


F 


0 


1 


CH3 


CF, 


CH, 


H 


•C , H 7 


2 


-222 


F 


0 


1 


CH3 


CF, 


CH, 


H 


"C 4 H 9 


2 


-223 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CHi CHz CI 


2 


-224 


F 


0 


1 


CH3 


CF, 


CH, 


H 


CHi CH2 Br 


2 


-225 


F 


0 


1 


CH3 


CF, 


CH, 


H 


CH2 CH=CH2 


2 


-226 


F 


0 


1 


CH3 


CF, 


CH, 


H 


CHCCH, )CH =CH2 


2 


-227 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH2 CCl =CH2 


2 


-228 


F 


0 


1 


CH3 


CF, 


CH, 


H 


CH2 C =CH 


2 


-229 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CHCCH, )C = CH 


2 


-230 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH, CN 


2 


-231 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH2 COOH 


2 


-232 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH, COOCH , 


2 


-233 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH, COOC2 H 5 


2 


-234 


F 


0 


1 


CH, 


CF, 


CH, 


H 


CH2 COO " C , H 7 
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TABLE 2 (rnntf^'^) 



Compound 


X 


^ 1 


n 


R ' 


R * 


R ' 




R* 


nO. 


















2 -235 


F 


0 


1 


CHa 


CF, 


CH3 


H 


CH2 COO " C 4 H 9 


2 -236 


F 


0 


1 


CHa 


CF3 


CH3 


H 


CH2 COO " C 5 H 


2 -237 


F 


0 


1 


CH3 


CF3 


CH3 


H 


CHCCHa )CO0H 


2 -238 


F 


0 


1 


CH3 


CF3 


CH3 


H 


CHCCHj )C00CH3 


2 -239 


F 


0 


1 


CH, 


CF3 


CH3 


H 


CHCCHa )C00C 2 H 5 


2 -240 


F 


0 


1 


CHj 


CF3 


CH, 


H 


CHCCHa )C00" C 3 H 7 


2 -241 


F 


0 


1 


CH3 


CF3 


CHa 


H 


CHCCHa )C00" C 4 H 9 


2 -242 


F 


0 


1 


CH3 


CF, 


CHa 


H 


CHCCH3 )C00" C 5 H M 
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TABLE 3 

Compounds of the formula: 




Compound ^ y R^ 
No. 



3-1 


H 


F 


0 


H 


CFa 


C2 H 5 


CHa 


3-2 


H 


CI 


0 


H 


CFa 


C2 H 5 


CHa 


3-3 


H 


Br 


0 


H 


CFa 


C2 H s 


CHa 


3-4 


F 


F 


0 


H 


CFa 


C2 H s 


CHa 


3-5 


F 


CI 


0 


H 


CFa 


C2 H 5 


CHa 


3-6 


F 


Br 


0 


H 


CFa 


Ca H s 


CHa 


3-7 


H 


F 


0 


H 


CFa 


CHa 


CHa 


3-8 


H 


CI 


O 


H 


CFa 


CHa 


CHa 


3-9 


H 


Br 


0 


H 


CFa 


CHa 


CHa 


3-10 


F 


F 


0 


H 


CFa 


CHa 


CHa 


3-11 


F 


CI 


0 


H 


CFa 


CHa 


CHa 


3-12 


F 


Br 


0 


H 


CF3 


CHa 


CHa 


3-13 


H 


F 


0 


H 


CFa 


C, H 5 


C2 H 5 


3-14 


H 


CI 


0 


. H 


CFa 


C2 H 5 


C2 H s 


3-15 


H 


Br 


0 


H 


CFa 


C2 H 5 


C2 H 5 
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TABI.R ^ fr^n^wiM) 



Compound 


X 


Y 




R ' 




R' 


R ^ 


3 -16 


F 


F 


0 


H 


CFa 


Cz H 


^ [ ^ H c 

J w ^ 1 1 b 


3 -17 


F 


CI 


0 


H 


CFa 


Ca H 


5 U 2 1 1 5 


3 -18 


F 


Br 


0 


H 


CFa 


C? H 

Vpf 2 1 1 


5 U2 n 5 


3 -19 


H 


F 


0 


H 


CFa 


CHa 


Co H <; 


3-20 


H 


CI 


0 


H 


CFo 


CHa 


2 II 5 


3 -21 


H 


Br 


0 


H 


CFa 


CHa 


^2 il 5 


3-22 


F 


F 


0 


H 


CFi 

Ul 3 


PHn 

Ltf 1 3 


L2 n 5 


3 -23 


F 


CI 


o 


H 


*-* 3 


Ull 3 


La n s 


3 -24 


F 


Br 


0 


H 


L»l 3 


v-t 1 3 


L2 n 5 


3 -25 


H 


F 


0 


H 


CFa 


CHa 


PHo Rr 


3 -26 


H 


F 


0 


H 


CFa 


CHa 


CHBto 


3 -27 


H 


F 


o 


H 


CFa 


CHa 


CBr-, 


3 -28 


H 


F 


o 


H 


CFa 


CHa 


CHO 


3 -29 


H 


F 


0 


H 


CFa 


CHa 


CN 


3 -30 


H 


F 


0 


H 


CFa 


CHa 


COOH 


3-31 


H 


F 


0 


H 


CFa . 


CHa 


CH2 OH 


3-32 


H 


F 


0 


H 


CFa 


CHa 


CH2 OCH 3 


3-33 


H 


F 


0 


H 


CFa 


CHa 


CH2 OC2 H 5 


3 -34 


H 


F 


0 


H 


CFa 


CHa 


CH2 0 ' C a H 7 


3 -35 


H 


F 


0 


H 


CFa 


CHa 


CH2 DCH 2 OCH a 


3 -36 


H 


F 


0 


H 


CFa 


CHa 


CH2 OCH 2 OC2 H s 


3 -37 


H 


F 


0 


H 


CFa 


CHa 


CH2 OCOCH a 


3 -38 


H 


F 


0 


H 


CFa 


CHa 


CHa OCOC2 H s 
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^XJiJK 1 fcontn'd) 



Compound 
No. 


X 


Y 




R' 




R^* 


R^ 


3-39 


H 


F 


- 

0 


H 


CFa 


CHa 


CHa OCO ' C a H 7 


3 -40 


H 


F 


o 


H 


CF3 


CHa 


CHa OCQCH 2 CI 


3 -41 


H 


F 


0 


H 


CFa 


CHa 


CHz OCOCCla 


3 -42 


H 


F 


0 


H 


CFa 


CHa 


CH2 OCOCF a 


3 -43 


H 


F 


0 


H 


CFa 


CHa 


COOCHa 


3 -44 


H 


F 


0 


H 


CFa 


CHa 


CODC2 H s 


3 -45 


H 


F 


0 


H 


CFa 


CHa 


COO" C 3 H 7 


3 -46 


H 


F 


0 


H 


CFa 


CHa 


COO" C 4 H 9 


3 -47 


H 


F 


0 


H 


CFa 


CHa 


COO" C 5 H ,, 


3 -48 


H 


F 


0 


H 


CFa 


CHa 


COO' C a H 7 


3 -49 


H 


F 


0 


H 


CFa 


CHa 


COCHa 


3 -50 


H 


F 


0 


H 


CFa 


CHa 


CQC2 H 5 


3 -51 


H 


CI 


0 


H 


CFa 


CHa 


CH2 Br 


3 -52 


H 


CI 


0 


H 


CFa 


CHa 


CHBra 


3 -53 


H 


CI 


o 


H 


CFa 


CHa 


CBra 


3 -54 


H 


CI 


0 


H 


CFa 


CHa 


CHO 


3-55 


H 


CI 


0 


H 


CFa 


CHa 


CN 


3 -56 


H 


CI 


0 


H 


CFa 


CHa 


COOH 


3 -57 


H 


CI 


0 


H 


CFa 


CHa 


CH2 OH 


3 -58 


H 


CI 


0 


H 


CFa 


CHa 


CH2 OCH 3 


3 -59 


H 


CI 


0 


H 


CFa 


CHa 


CH2 OC2 H 5 


3 -60 


H 


CI 


0 


• H 


CFa 


CHa 


CH2 0 ' C 3 H 7 


3 -61 


H 


CI 


0 


H 


CFa 


CHa 


CH2 OCH 2 OCH a 
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TABLE 1 rrnpf«'^> 



Compound 

1 iHw • 


X 


Y 


Z' 


R ' 




R ' 


R ^ 


3-62 


H 


CI 


0 


H 


CFa 


CHa 


CH2 OCH 2 OC2 H 5 


3 -63 


H 


CI 


0 


H 


CFo 


CHa 


PH, DPriPH 0 


3 -64 


H 


CI 


0 


H 


CFa 


CHi 


PH, npnPo fi 


3 -65 


H 


CI 


0 


H 


CFd 




PH, npn ' p 0 H ^ 


3 -66 


H 


CI 


0 


H 


CFa 


CH3 


PHo npnPH 0 PI 


3 -67 


H 


CI 


0 


H 




U 1 1 3 


PHo ripnpp! 

Ln2 ULULL 1 3 


3 -68 


H 


CI 


0 


H 




Ln 3 


ru nrnrf? 
Ln2 ULULr 3 


3 -69 


H 


CI 


0 


H 


CFi 


PHn 
^113 


rnnrw 


3 -70 


H 


CI 


0 


H 


CFa 


0113 




3 -71 


H 


CI 


0 


H 


CF3 


CHa 


PnC" P n H ^ 


3 -72 


H 


CI 


0 


H 


CF3 


CHa 


POO" P J H 0 


3 -73 


H 


CI 


0 


H 


CFa 


CHa 


COD" C s H . 1 

wuu wall 11 


3 -74 


H 


CI 


0 


H 


CFa 


CHa 


COO' C 3 H 7 


3 -75 


H 


CI 


0 


H 


CF3 


CII3 


CQCH3 


3 -76 


H 


CI 


0 


H 


CFa 


CHa 


COC2 H 5 


3 -77 


F 


F 


0 


H 


CFa 


CH3 


PH, Rr 


3 -78 


F 


F 


0 


H 


CFa 


CH3 


CHBrz 


3 -79 


F 


F 


0 


H 


CFa 


CHa 


CBra 


3 -80 


F 


F 


0 


H 


CFa 


CHa 


CHO 


3 -81 


F 


F 


0 


H 


CFa 


CHa 


CN 


3 -82 


F 


F 


0 


H 


CFa 


CH3 


COOH 


3 -83 


F 


F 


0 


H 


CFa 


CHa 


CH2 OH 
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Compound 
NO. 


X 


Y 


Z = 


R' 




R^" 


R'' 


3 -84 


F 


F 


0 


H 


CFa 


CH3 


CHa OCH 3 


3-85 


F 


F 


0 


H 


CFa 


CH3 


CHj OC2 H 5 


3 -86 


F 


F 


0 


H 


CFa 


CHa 


CH2 0 * C 3 H 7 


3 -87 


F 


F 


0 


H 


CFa 


CH3 


CH2 OCH 2 OCH 3 


3 -88 


F 


F 


0 


H 


CFa 


CH3 


• CHa OCH 2 OC2 H 5 


3 -89 


F 


F 


o 


H 


CF3 


CH3 


CH2 OCOCH 3 


3 -90 


F 


F 


o 


H 


CF3 


CH3 


CH2 OCOC2 H 5 


3-91 


F 


F 


0 


H 


CFa 


CH3 


CHs OCO ' C 3 H 7 


3-92 


F 


F 


0 


H 


CF3 


CH3 


CH2 OCOCH 2 CI 


3 -93 


F 


F 


0 


H 


CF3 


CH3 


CHa OCOCCI3 


3 -94 


F 


F 


0 


H 


CFa 


CH3 


CH2 OCDCF 3 


3 -95 


F 


F 


0 


H 


CF3 


CH3 


COOCH3 


3-96 


F 


F 


0 


H 


CFo 


CH3 


COOC2 H 5 


3 -97 


F 


F 


0 


H 


CF3 


CH3 


COO" C 3 H 7 


3 -98 


F 


F 


o 


H 


CFa 


CHa 


COO" C 4 H 9 


3 -99 


F 


F 


o 


H 


CF3 


CH3 


COO" C 5 H .. 


3-100 


F 


F 


0 


H 


CF3 


CH3 


COO' C 3 H 7 


3-101 


F 


F 


0 


H 


CF3 


CHa 


COCH3 


3 -102 


F 


F 


0 


H 


CF3 


CH3 


COC2 H 5 


3-103 


F 


CI 


0 


H 


CF3 


CH3 


CH2 Br 


3-104 


F 


CI 


0 


H 


CF3 


CH3 


CHBr2 


3 -105 


F 


CI 


0 


.H 


CF3 


CH3 


CBra 


3-106 


F 


CI 


0 


H 


CF3 


CH3 


□10 
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TABLE rrnntn'H\ 



Compound 
No . 


X 


Y 


Z' 


R' 


R' 


R' 


R'' 


3-107 


F 


CI 


0 


H 


CFo 


CH3 


CN 


3 -108 


F 


CI 


0 


H 


CF, 


CH3 


COOH 


3 -109 


F 


CI 


o 


H 


CFa 


CH3 


CH2 OH 


3 -110 


F 


CI 


0 


H 


CF3 


CH3 


CHz OCH 3 


3 -111 


F 


CI 


0 


H 


CF3 


CH3 


CH2 OC2 H 5 


3 -112 


F 


CI 


0 


H 


CFa 


CH3 


CHj 0 ' C a H 7 


3 -113 


F 


CI 


0 


H 


CFa 


CHa 


CHa OCH 2 OCH 3 


3 -114 


F 


CI 


o 


H 


CF, 


CH3 


CH, OCH 2 OC2 H 5 


3 -115 


F 


CI 


0 


H 


CF3 


CH3 


CH2 OCOCH 3 


3-116 


F 


CI 


0 


H 


CFa 


CH3 


CH2 OCOC2 H 5 


3 -117 


F 


CI 


0 


H 


CFa 


CHa 


CH2 OCO ' C a H 7 


3 -118 


F 


CI 


o 


H 


CF3 


CHa 


CH2 OCOCH 2 CI 


3 -119 


F 


CI 


0 


H 


CF3 


CHa 


CH2 GCOCCla 


3 -120 


F 


CI 


0 


H 


CF3 


CHa 


CH2 GCOCF 3 


3 -121 


F 


CI 


0 


H 


CF3 


CHa 


COOCHa 


3 -122 


F 


CI 


0 


H 


CFa 


CH3 


COOC2 H 5 


3 —12^ 


r 


ri 


n 


ri 


PI? 


LH3 


LOU L 3 H 1 


3 -124 


F 


CI 


0 


H 


CF3 


CHa 


COO" C 4 H 9 


3 -125 


F 


CI 


0 


H 


CF3 


CII3 


COO" C 5 H , , 


3-126 


F 


CI 


0 


H 


CFa 


CH3 


COO' C a H 7 


3 -127 


F 


CI 


0 


H 


CF3 


CHa 


COCHa 


3-128 


F 


CI 


0 


. H 


CF3 


CHa 


COC2 H 5 
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TABLE 4 

Compounds of the formula: 




Compound 
No. 


X 


Y 


R' 


R = 






R'' 


R" 


4 - 1 


H 


F 


H 


CFa 


Ca H 


5 


H 


CHa 


4-2 


H 


CI 


H 


CFa 


Ca H 


5 


H 


CHa 


4 — 6 


rl 


Rr 


rl 


Lr 3 


L2 n 


S 


H 
n 




4-4 


H 


F 


H 


CFa 


Ca H 


5 


H 


CHa OH 


4-5 


H 


CI 


H 


CF3 


Ca H 


5 


H 


CHa OH 


4-6 


H 


Br 


H 


CFa 


Ca H 


S 


H 


CHa OH 


4-7 


H 


F 


H 


CFa 


Ca H 


5 


CHa 


CHa 


4-8 


H 


CI 


H 


CFa 


Ca H 


S 


CHa 


CHa 


4 -10 


H 


Br 


H 


CFd 


Ca H 


5 


CHa 


CHa 


4 -11 


H 


F 


H 


CFa 


Ca H 


5 


CHa 


CHa OH 


4 -12 


H 


CI 


H 


CFa 


Ca H 


5 


CHa 


CHa OH 


4-13 


H 


Br 


H 


CFa 


Ca H 


5 


CHa 


CHa OH 


4 -14 


F 


F 


H 


CFa 


Ca H 


5 


H 


CHa 


4 -15 


F 


CI 


H 


CFa 


. Ca H 


5 


H 


CHa 


4 -16 


F 


Br 


H 


CFa 


Ca H 


5 


H 


CHa 
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TABLE 4 frnntnM^ 



Compound y 
NO. ^ 


Y 


R' 


R = 






R^ 


R" 




4 -17 


F 


F 


H 


CFo 


Ca H 


5 


H 


CH3 OH 




4 -18 


F 


CI 


H 


CFa 


C2 H 


5 


H 


CH2 OH 




4 -19 


F 


Br 


H 


CFa 


C2 H 


5 


H 


CH2 OH 




4 -20 


F 


F 


H 


CF3 


C2 H 


5 


CHa 


CHa 




4 -21 


F 


CI 


H 


CF3 


C2 H 


S 


CHa 


CHa 




4 -22 


F 


Br 


H 


CF3 


C2 H 


5 


CH3 


CHa 




4 -23 


F 


F 


H 


CF3 


C2 H 


S 


CH3 


CH2 OH 




4 -24 


F 


CI 


H 


CF3 


C2 H 


S 


CHa 


CH2 OH 




4 -25 


F 


Br 


H 


CF3 


Cj H 


s 


CH3 


CHa OH 




4 -26 


H 


CI 


H 


CF3 


CH, 




H 


CHa CI 




4 -27 


H 


CI 


H 


CF3 


CH3 




H 


CHa Br 




4 -28 


H 


CI 


H 


CF3 


CH3 




H 


CHa OCH 3 




4 -29 


H 


CI 


H 


CF3 


CH3 




H 


CH2 OC2 H 5 




4 -30 


H 


CI 


H 


CF3 


CH3 




H 


CHa OCH a OCH 


3 


4 -31 


H 


CI 


H 


CF3 


CH3 




H 


CHa OCH 2 OCa 


H 5 


4 — 


T-r 
n 


CI 


H 


CF3 


CH3 




H 


CHa OCOCH 3 




4 -33 


H 


CI 


H 


CF3 


CH3 




H 


CHa OCOC2 H 


5 


4 -34 


H 


CI 


H 


CF3 


CHi 




ri 


ru nrn ^ r 
Ln2 ULU L 3 


H 7 


4 -35 


H 


CI 


H 


CF3 


CH3 




H 


CHa OCOCH 2 


CI 


4 -36 


H 


CI 


H 


CF3 


CH3 




H 


CH2 OCOCCI3 




4 -37 


H 


CI 


H 


CF3 


CHa 




H 


CH2 OCOCF a 




4 -38 


H 


CI 


H 


CF3 . 


CH3 




H 


COOH 




4 -39 


H 


CI 


H 


CFa 


CHa 




H 


COOCHa 
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TABLE 4 (contn'd) 



Compound 
No. 


X 


Y 


R' 


R = 




R' 


R« 




4 -40 


H 


CI 


H 


CFa 


CHa 


• H 


COOCs H s 




4 -41 


H 


CI 


H 


CFo 


CHa 


H 


COO" C 3 H 1 




4 -42 


H 


CI 


H 


CFa 


CHa 


H 


COO" C 4 H 3 




4 -43 


H 


CI 


H 


CFa 


CHa 


H 


COO" C 5 H M 




4 -44 


H 


CI 


H 


CF3 


CHa 


H 


COO' C 3 H 7 




4 -45 


H 


CI 


H 


CFa 


CHa 


H 


COO'^ C 5 H 9 




4 -46 


H 


CI 


H 


CF3 


CHa 


H 


C00'= C 6 H ,1 




4 -47 


H 


CI 


H 


CFa 


CHa 


H 


COOCH2 CH=CH2 




4 -48 


H 


CI 


H 


CFa 


CHa 


H 


COOCH2 C =CH 




4 -49 


H 


CI 


H 


CFa 


CHa 


H 


CONH2 




4 -50 


H 


CI 


H 


CFa 


CHa 


H 


CDNHCHa 




4 -51 


H 


CI 


H 


CFa 


CHa 


H 


CQNHC2 H s 




4 -52 


H 


CI 


H 


CFa 


CHa 


H 


C0N(CH3 ) 2 




4 -53 


H 


CI 


H 


CF3 


CHa 


H 


C0N(C2 H s ) 2 




4 -54 


F 


CI 


H 


CFa 


CHa 


H 


CHz CI 




4 -55 


F 


CI 


H 


CFa 


CHa 


H 


CHa Br 




4 -56 


F 


CI 


H 


CF3 


CHa 


H 


CH2 OCH 3 




4 -57 


F 


CI 


H 


CF3 


CHa 


H 


CH2 OC2 H s 




4 -58 


F 


CI 


H 


CF3 


CHa 


H 


CH2 OCH 2 OCH 


3 


4 -59 


F 


CI 


H 


CFa 


CHa 


H 


CHa OCH 2 OC2 H 


S 


4 -60 


F 


CI 


H 


CF, 


CHa 


H 


CH2 OCOCH 3 




4 -61 


F 


CI 


H 


CF3 . 


CHa 


H 


CH2 OCOC2 H 


5 


4 -62 


F 


CI 


H 


CFa 


CHa 


H 


CH2 OCO ' C 3 H 


7 
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TABLE 4 (contn*d^ 



Compound X Y R' R= R => R' R 



4 -63 


F 


CI 


H 


CFa 


CHa 


H 


CH2 OCOCH 2 CI 


4 -64 


F 


CI 


H 


CFa 


CHa 


H 


CHz OCOCCla 


4 -65 


F 


CI 


H 


CFa 


CHa 


H 


CHa OCOCF a 


4 -66 


F 


CI 


H 


CFa 


CHa 


H 


COOH 


4 -67 


F 


CI 


H 


CFa 


CHa 


H 


CDOCHa 


4 -68 


F 


CI 


H 


CFa 


CHa 


H 


COOC2 H 5 


4 -69 


F 


CI 


H 


CFa 


CHa 


H 


COO " C a H 7 


4 -70 


F 


CI 


H 


CFa 


CHa 


H 


COO " C 4 H 9 


4 -71 


F 


CI 


H 


CFa 


CHa 


H 


COO " C s H ,, 


4 -72 


F 


CI 


H 


CFa 


CHa 


H 


COO ' C a H T 


4 -73 


F 


CI 


H 


CFa 


CHa 


H 


COO = C 5 H a 


4 -74 


F 


CI 


H 


CFa 


CHa 


H 


COO ■= C 6 H ,, 


4 -75 


F 


CI 


H 


CFa 


CHa 


H 


COOCH2 CH = CH2 


4 -76 


F 


CI 


H 


CFa 


CHa 


H 


C00CH2 C =CH 


4 -77 


F 


CI 


H 


CFa 


CHa 


H 


CONH2 


4 -78 


F 


CI 


H 


CFa 


CHa 


H 


CONHCHa 


4 -79 


F 


CI 


H 


CFa 


CHa 


H 


CONHC2 H 5 


4 -80 


F 


CI 


H 


CFa 


CHa 


H 


CON (CHa ) 2 


4 -81 


F 


CI 


H 


CFa 


CHa 


H 


C0N(C2 H 5 ) 2 


4 -82 


H 


CI 


H 


CFa 


CHa 


CHa 


CHs CI 


4 -83 


H 


CI 


H 


CFa 


CHa 


CHa 


CH2 Br 


4 -84 


H 


CI 


H 


CFa - 


CHa 


CHa 


CHa OCH a 
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TABLE 4 rcontn^d) 



Compound 

NO. 


X 


Y 


R' 


R = 




R'- 


R" 


4-85 


H 


CI 


H 


CFo 


CH3 


CH3 


CH2 OC, H 5 


4 -86 


H 


CI 


H 


CFa 


CH3 


CH3 


CH2 OCH 2 OCH a 


4 -87 


H 


CI 


H 


CF3 


CH3 


CH3 


CH2 OCH 2 DCa H 5 


4 -88 


H 


CI 


H 


CFa 


CHa 


CHa 


CH2 OCOCH a 


4 -89 


H 


CI 


H 


CFa 


CH, 


CHa 


CH2 OCOCz H 5 


4 -90 


H 


CI 


H 


CF3 


CH3 


CHa 


CH2 OCO ' C a H 1 


4 -91 


H 


CI 


H 


CFa 


CH3 


CH3 


CH2 OCOCH 2 CI 


4 -92 


H 


CI 


H 


CF3 


CH3 


CH3 


CH2 OCDCCla 


4 -93 


H 


CI 


H 


CF3 


CH3 


CHa 


CH2 OCOCF 3 


4 -94 


H 


CI 


H 


CF3 


CH3 


CHa 


COOH 


4 -95 


H 


CI 


H 


CF3 


CH3 


CHa 


COOCHa 


4 -96 


H 


CI 


H 


CF3 


CH3 


CHa 


COOC2 H 5 


4 -97 


H 


CI 


H 


CF3 


CH3 


CHa 


COO " C 3 H 7 


4 -98 


H 


CI 


H 


CF3 


CHa 


CHa 


COO " C 4 H 9 


4 -99 


H 


CI 


H 


CFa 


CHa 


CHa 


COO " C 5 H I. 


4 -100 


H 


CI 


H 


CF3 


CHa 


CHa 


COO * C 3 H 7 


4 -101 


H 


CI 


H 


CF3 


CH3 


CHa 


COO = C 5 H 9 


4 -102 


H 


CI 


H 


CF3 


CH3 


CHa 


COO ' C c H I. 


4 -103 


H 


CI 


H 


CF3 


CH3 


CHa 


COOCHa CH=CH2 


4 -104 


H 


CI 


H 


CF3 


CH3 


CHa 


COOCH2 C =CH 


4 -105 


H 


CI 


H 


CFa 


CHa 


CHa 


CONH2 


4 -106 


H 


CI 


H 


CF3 


CHa 


CHa 


CONHCH3 


4 -107 


H 


CI 


H 


CF3 


CHa 


CHa 


CONHC2 H 5 
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TABLE 4 rrnntn'^) 



Compound 
No. 


Y 
/\ 


Y 
I 


p ' 




P 3 

x\ 


K 


K 




1 1 u o 


H 


ri 


XL 


Lr 3 


PH^ 

Lfl 3 


PH 
Ln 3 


LUIV^L^3 } 


2 


H 1 ua 


u 


n 


n 


Lr 3 


PH 

Ln3 


PU 

Lns 


pnw fr u 
LUIVvL2 H 5 


\ 

; 2 


A 1 1 n 

H IIU 


r 


ri 

L 1 


rl 


3 


PU 

Ln3 


PH 
LII3 


PU P 1 

LH2 Ll 




/I 111 

H — ill 


rr 
r 


n 


n 


Pt? 


ru 
Ln3 


PU 
LH3 


CH2 Br 






r 


n 

L i 


rl 


PR 

Lr 3 


ru 
LHs 


PU 

LH3 


PU npij 

CH2 OCH 3 






r 


ri 


n 


PC 

Lr 3 


ru 
Lns 


PU 

LH3 


PU nr* u 

CHa QL2 H 5 




A 1 1 i( 


r 


n 


rl 


PD 

Lr3 


PU 

Ln3 


PL! 
LH3 


nil nnii nn ii 

CH2 OCH 2 OCH 


3 


A lie 

H — 110 


r 


Li 


ri 


Lr 3 


PU 

LH3 


CH3 


CH2 OCH 2 OC2 


H s 


A lip; 

H 1 ID 


r 


Li 


TJ 

rl 


Lr 3 


PU 

LHs 


CHs 


CH2 OCOCH 3 




4—117 

H 111 


r 


n 

L i 


rl 


PE? 

Lr 3 


PU 

LHs 


PU 

LH 3 


CH2 OCOC2 H 


5 


4 — 1 1 R 

H 110 


r 


ri 

L i 


w 
n 


pf? 
Lr 3 


PU 

Ln3 


PU 

Ln3 


PU npn i p 
LH2 ULu C 3 


M 

H 7 


H 113 


r 


PI 

L i 


n 


PR 

Lr 3 


PU 

LHs 


PU 

LHs 


p u npnp u p t 

CH2 OCOCH 2 CI 








n 

L J 


n 


PR 

Lr 3 


PU 

Ln3 


PU 

Ln3 


PU npHPPi 
LH2 OCOCCI3 




4 —121 


F 


ri 


i-r 
li 


PF- 
Lr 3 


PH 
Lns 


PU 
Lns 


Ln2 ULULr 3 




4 —122 


F 


CI 


H 


L»r 3 


PH^ 
L»n 3 


PH- 


pnnn 
LUun 




4 -123 


F 


CI 


H 


CFa 


Lill 3 


PH, 
un 3 


pnnPH^ 

UUULn3 




4 -124 


F 


CI 


H 


CF3 


CH3 


CH3 


COOCs H s 




4 "125 


F 


CI 


H 


CFa 


CH3 


CHa 


COD" C 3 H 7 




4 -126 


F 


CI 


H 


CF3 


CH3 


CH3 


COO" C « H 9 




4 -127 


F 


CI 


H 


CFa 


CH3 


CH3 


COO" C 5 H , , 




4 -128 


F 


CI 


H 


CF3 


CH3 


CH3 


COO' C 3 H 1 




4 -129 


F 


CI 


H 


CFa . 


CH3 


CH3 


C00'= C 5 H 9 




4 -130 


F 


CI 


H 


CFa 


CH3 


CH3 


C00= C 6 H , , 
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Compound 
No . 


X 


Y 


R' 


R = 




R' 


R' 


4 -131 


F 


CI 


H 


CF3 


CH3 


CH3 


CODCH2 CH = CH2 


4 —132 


7-7* 
r 


LI 


TJ 

n 


Lr 3 


Ln3 


Ln 3 


rnnrH^ c =CH 


4 -133 


F 


CI 


H 


CF3 


CH3 


CH3 


CONH2 


4 -134 


F 


CI 


H 


CFa 


CH3 


CH3 


CONHCfla 


4 -135 


F 


CI 


H 


CP 3 


CH3 


CH3 


CONHC2 H 5 


4 -136 


F 


CI 


H 


CP 3 


CH3 


CHa 


C0N(CH3 ) 2 


4 -137 


F 


CI 


H 


CP3 


CH3 


CH3 


C0N(C2 H 5 ) 2 
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TABLE S 

Compounds of the fonnuJa: 



X r' 




Compound 


X 


R ' 




R^* 


R = 


5 - 1 


H 


H 


CFo 


CHa 


CHa 


5-2 


H 


H 


CF3 


CHa 


C 2 H S 


5 — 




u 
n 


LPs 


Lrla 


i P M 
C 3 H 7 


5-4 


H 


H 




CHa 


"C 3 H 7 


5-5 


H 


H 


CF3 


CHa 


'C 4 H 9 


5-6 


H 


H 


CFa 


CHa 


CHa CH = CH2 


5 - 7 


H 


H 


CF3 


CHa 


CH(CHa )CH =CH2 


5-8 


H 


H 


CFa 


CHa 


CH2 C =CH 


5-9 


H 


H 


CFa 


CHa 


CH(CHa )C^CH 


5 -10 


F 


H 


CFa 


CHa 


CHa 


5 -11 


F 


H 


CFa 


CHa 


C 2 H 5 


5 -12 


F 


H 


CFa 


CHa 


3 H 7 


5 -13 


F 


H 


CFa 


CHa 


'C « H 3 


5 -14 


F 


H 


CFa 


CHa 


CH2 CH = CHa 


5 -15 


F 


H 


CFa 


CHa 


CH(CHa )CH =CH2 
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TAHT.K S rcontnM) 



Compound 
No. 


X 


R' 




R'' 


R^ 


5 -16 


F 


H 


CF, 






5-17 


F 


H 


CF, 


CHa 


CH(CH3 )r=CH 



BNSDOCID: <WO 9711060A1_L> 



PCT/JP96/02671 

132 

The following will describe production examples for compound [2] as an 
intermediate compound for the production of the present compounds. 
Intermediate Pr^^l uction Exp nn pfe 1 

To a mixed solution of 121 g of sodium carbonate and 400 ml of water was 
added dropwise 77.1 g of l.l-dibromo-3.3.3-trifluoroacetone at such a rate that the 
temperature of the reaction mixture became not higher than 55°C. After completion of the 
dropwise addition, the mixture was stirred at room temperature for 30 minutes, foUowed 
by adding 500 ml of water and then 40 g of 2-amino-2-(2,4-difluorophenyl)acetamide, 
and the reaction was allowed to proceed at 60'C for 2 hours. After completion of the 
reaction, the reaction mixture was cooled to lO'C or lower, made acidic by adding 80 ml 
of concentrated hydrochloric acid at the same temperature, and extracted with ethyl 
acetate. The organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The residue was 
subjected to silica gel column chromatography (eluent, hexane/ethyl acetate = 4 : 1). 
which afforded 23.3 g (yield. 39%) of the desired compound. 3-(2.4-dinuorophenyl)-6- 
trifluoromethy 1-2-0X0- 1.2-dihydropyra2ine (compound 1-1004; m.p., 178.9°C). The 
continued elution with the above solvent system gave 13.2 g of the configurational 

isomer, 3.(2,4-difluorophenyl)-5-trifluoromethyl-2-oxo- 1 ,2-dihydropyrazine (m.p., 
164.6*C). 

Intermediate Pr^i^ ction Fxarpp ^t^ 2 

To a mixed solution of 17.2 g of sodium carbonate and 61 ml of water was 
added dropwise 10.9 g of l,l-dibromo-3,3.3-trifluoroacetone at such a rate that the 
temperature of the reaction mixture became not higher than 55°C. After completion of the 
dropwise addition, the mixture was stirred at room temperature for 30 minutes, followed 
by adding 84 ml of water and then 7.10 g of 2-amino-2-(4-chloro-2-nuoro-5-methoxy- 
phenyOacetamide. and the reaction was allowed to proceed at 60*C for 2 hours. After 
completion of the reaction, the reaction mixture was cooled to 10°C or lower, made acidic 
by adding 9.2 ml of concentrated hydrochloric acid at the same temperature, and extracted 
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with ethyl acetate. The organic layer was washed with water and then saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography (eluent, hexane/ethyl acetate = 
4 : 1), which afforded 3.61 g (yield, 37%) of the desired compound. 3-(4-chloro-2-fluo- 
ro-5-methoxyphenyl)-6-trifluoromethyl-2-oxo- 1 .2-dihydropyrazine (compound 1 - 1 008). 

^H-NMR (CDCb/TMS. 250 MHz, 5(ppm)) 3.93 (s. 3H), 7.18 (d, IH, J = 
6.1 Hz), 7.27 (d. IH, J = 10.0 Hz), 8.55 (s, IH) 

Intermediate Production Example 3 

To a mixed solution of 28 g of sodium carbonate and 100 ml of water was 
added dropwise 18.0 g of l,l-dibromo-3,3,3-trifluoroacetone at such a rate that the 
temperature of the reaction mixture became not higher than 55'C. After completion of the 
dropwise addition, the mixture was stirred at room temperature for 30 minutes, followed 
by adding 125 ml of water and then 8.4 g of 2-amino-2-(4-nuorophenyI)acetamide. and 
the reaction was allowed to proceed at 60*C for 2 hours. After completion of the reac- 
tion, the reaction mixture was cooled to 10*C or lower, made acidic by adding 20 ml of 
concentrated hydrochloric acid at the same temperature, and extracted with ethyl acetate. 
The organic layer was washed with water and then saturated sodium chloride solution, 
dried with anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel column chromatography (eluent, hexane/ethyl acetate = 5:1), which afforded 
2.45 g (yield, 19%) of the desired compound, 3-(4-fluorophenyI)-6-trifluoromethyl-2- 
oxo-1, 2-dihydropyrazine (compound 1-1001). 

>H-NMR (CDCIsATMS, 300 MHz, 5 (ppm)) 7.1-7.3 (m, 2H). 8.3-8.4 (m, 

2H), 8.48 (s, IH) 

Intermediate Product ion Example 4 

To a mixed solution of 35.5 g of sodium carbonate and 120 ml of water was 
added dropwise 22.7 g of l,l-dibromo-3,3,3-trifluoroacetone at such a rate that the 
temperature of the reaction mixture became not higher than 55°C. After completion of the 
dropwise addition, the mixture was stirred at room temperature for 30 minutes, followed 
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by adding 150 ml of water and then 12.8 g of 2-amino-2-(4-chloro-2-fluorophenyl)acet- 
anude. and the reaction was allowed to proceed at 60'C for 2 hours. After completion of 
the reaction, the reaction mixture was cooled to lO'C or lower, made acidic by adding 
20 ml of concentrated hydrochloric acid at the same temperature, and extracted with ethyl 
acetate. The organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The residue was 
subjected to silica gel column chromatography (eluent. hexane/ethyl acetate = 4:1). 
which afforded 5.83 g (yield, 32%) of the desired compound, 3-(4-chloro-2-fluorophen- 
yl)-6-trifluoromethyl-2-oxo-l,2-dihydropyrazine (compound 1-1005; m.p.. 83.2'C). 
The continued elution with the above solvent system gave 4.32 g of the configuraiional 
isomer, 3-(4-chIoro-2-fluorophenyl)-5-trinuoromethy I-2-oxo- 1 ,2-dihydropyrazine. 
Intermediate Prfvin ytion Hxampl^ S 

To a mixed solution of 7.9 g of sodium carbonate and 31 ml of water was 

added dropwise 5.1 g of l.l-dibromo-3.3.3-trifluoroacetone at such a rate that the 

temperature of the reaction mixture became not higher than 55-C. After completion of the 

dropwise addition, die mixture was stirred at room temperature for 30 minutes, followed 

by adding 39 ml of water and then 3.1 g of 2-amino-2-(2.4-dichlorophenyl)acetamide. 

and the reaction was allowed to proceed at 60'C for 2 hours. After completion of the 

reaction, the reaction mixture was cooled to lO'C or lower, made acidic by adding 5.4 ml 

of concentrated hydrochloric acid at the same temperature, and extracted with ethyl 

acetate. The organic layer was washed with water and then saturated sodium chloride 

solution, dried with anhydrous magnesium sulfate, and concentrated. The residue was 

subjected to silica gel column chromatography (eluent, hexane/ethyl acetate = 4 : 1), 

which afforded 1.54 g (yield. 35%) of the desired compound, 3-(2.4-dichlorophenyl)-6- 

trifluoromethyl-2-oxo-l,2-dihydropyrazine (compound 1-1007; m.p., 192.8°C). The 

continued elution with the above solvent system gave 0.53 g of the configurational 

isomer. 3-(2.4-dichlorophenyl)-5-trifluoromethyl-2-oxo- 1 .2-dihydropyrazine (m.p.. 
131.7*C). 
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Intermediate Producrion Example 6 

To a mixed solution of 16.7 g of sodium carbonate and 60 ml of water was 
added dropwise 10.6 g of l.l-dibromo-3,3,3-tiifluoroacetone at such a rate that the 
temperature of the reaction mixture became not higher than 55*C. After completion of the 
dropwise addition, the mixture was stirred at room temperature for 30 minutes, followed 
by adding 80 ml of water and then 7.42 g of 2-amino-2-(2,4-dichloro-5-methoxyphenyl)- 
acetamide, and the reaction was allowed to proceed at 60*0 for 2 hours. After comple- 
tion of the reaction, the reaction mixture was cooled to 10*C or lower, made acidic by 
adding 9.0 ml of concentrated hydrochloric acid at the same temperature, and extracted 
with ethyl acetate. The organic layer was washed with water and then saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography (eluent, hexane/ethyl acetate = 
4 : 1). which afforded 2.2 g (yield, 22%) of the desired compound, 3-(2,4-dichloro-5- 
methoxyphenyl)-6-trifluoromethyl-2-oxo- 1 ,2-dihydropyrazine (compound 1 - 1 009). 

»H-NMR (CDCl3rrMS, 300 MHz, 5 (ppm)) 3.90 (s, 3H). 7.03 (s, IH), 

7.53 (s, IH), 8.58 (s, IH) 

The following will describe production examples for compound [24] as a 
starting compound for the production of the present compounds. 

Rp.ference Prodi irfion Example I 

(1) A mixture of 20.7 g of sodium cyanide. 31 ml of concentrated 
ammonia water (28%), 27 ml of water, and 30.8 g of aimnonium chloride was stirred at 
15*C for 1 hour, to which 20 ml of ether was added at the same temperature. The 
reaction mixture was cooled to 2.5* to 4*C. to which 50 g of 2.4-difluorobenzaldehyde 
was added. Then, ammonia gas was bubbled into the reaction mixture at -0.5° to 1 *C for 
3 houi^, and the reaction mixture was stirred at the same temperature for 2 hours and then 
at room temperature overnight. 

After completion of the reaction, the reaction mixture was extracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
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solution, dried with anhydrous magnesium sulfate, and concentrated. The precipitated 
crystals were recrystallized, which afforded 47.1 g (yield. 80%) of 2-amino-2-(2,4-di- 
fluorophenyDacetonitrile, m.p. 52.0'C. 

(2) Then. 5 1 g of concentrated sulfuric acid was added to 2.67 g of water, 
to which 40 g of 2-amino-2-(2.4.difluorophenyl)acetonitrile was added under ice 
cooling, and the mixture was heated at 50* to 60*C under stirring for 3 hours. After 
completion of the reaction, the reaction mixture was poured into 250 ml of concentrated 
ammonia water cooled with ice in such a manner that the temperature of the solution 
became not higher than 20-C. The precipitated crystals were coUected by filtration, and 
the filtrate was extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was combined with the previously collected crystals, followed by recrystal- 
lization. which afforded 27.2 g (yield, 61%) of 2-amino-2-(2,4-dinuorophenyl)acet- 
amide. m.p. 142.9*C. 

Reference Produrtinn F.^a^pl>. 9 

(1) To a mixnire of 39 g of concentrated sulfuric acid and 149 ml of water 
was added dropwise a solution of 34.2 g of 4-chloro-2-fluoro-5-methoxyaniIine in 30 ml 
of diethyl ether at room temperature, and the mixture was stirred at 40* to 50°C for 
50 minutes. The diethyl ether was distilled out at the same temperature, and the reaction 
mixture was cooled to 0°C. to which a solution of 14.8 g of sodium nitrite in 33 ml of 
water was added at such a rate that the temperature of the reaction system was kept not 
higher than lO'C. Then, taking care that the reaction mixture had no temperature rise, the 
reaction mixture was filtered through celite. The filtrate was added dropwise to a solution 
of 64.7 g of potassium iodide in 100 ml of water at such a rate that the temperature of the 
reaction system was kept not higher than lO'C. At the same time. 100 ml of hexane and 
100 ml of diethyl ether were added, and the mixture was stirred at the same temperanire 
for 2 hours. After completion of the reaction, the reaction mixture was extracted with 
diethyl ether. The organic layer was washed with saturated sodium thiosulfate solution. 
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dried with anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel colunm chromatography, which afforded 25.7 g (yield, 47%) of 2-chloro-4- 
fluoro-5-iodo- 1 -methoxybenzene. 

^H-NMR (CDCI3/TMS, 250 MHz, 6 (ppm)) 3.88 (s, 3H), 7.12 (d, IH, J = 

7.2 Hz), 7.22 (d, IH, J = 5.4 Hz) 

(2) A mixture of 36,3 g of 2-chloro-4-fluoro-5-iodo-l-methoxybenzene, 
12.9 g of sodium formate, 1.78 g of dichlorobis(triphenylphosphine) palladium, and 
113 ml of N,N-dimethylformamide was stirred, while bubbling carbon monoxide at 90° 
to 100°C over 12 hours. After completion of the reaction, the reaction mixture was 
returned to room temperature, followed by dilution with diluted hydrochloric acid, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and 
concentrated. The residue was subjected to silica gel column chromatography, which 
afforded 7.09 g (yield, 30%) of 4-chloro-2-fluoro-5-methoxybenzaldehyde. 

>H-NMR (CDCI3/TMS, 250 MHz, 5 (ppm)) 3.94 (s, 3H), 7.27 (d, IH, J = 
9.4 Hz), 7.35 (d, IH, J = 5.9 Hz), 10.30 (s, IH) 

(3) A mixture of 4.4 g of sodium cyanide, 6.6 ml of concentrated ammonia 
water (28%). 5.3 ml of water, and 6.6 g of ammonium chloride was stirred at 15'C for 
1 hour, to which 4.3 ml of ether was added at the same temperature. The reaction 
mixture was cooled to 2.5' to 4'C, to which a solution of 14.2 g of 4-chloro-2-fluoro-5- 
methoxybenzaldehyde in 13.1 ml of methanol was added at the same temperature. Then, 
ammonia gas was bubbled into the reaction mixture at -0.5* to TC for 3 hours, and the 
reaction mixture was stirred at the same temperature for 2 hours and then at room 
temperature overnight. 

After completion of the reaction, the reaction mixture was extracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The precipitated 
crystals were recrystallized, which afforded 15.3 g (yield, 95%) of 2-amino-2-(4-chloro- 
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2-fluoro-5-raethoxy)acetonitrile. 

iH-NMR (CDCl3/rMS, 300 MHz, 8 (ppm)) 1.9-2.1 (br, 2H). 3.93 (s. 
3H). 5.10 (t, IH. J = 6.7 Hz). 7.09 (d, IH. J = 6.5 Hz), 7.20 (d. IH. J = 9.3 Hz) 

(4) Then, 3.6 g of concentrated sulfuric acid was added to 0.33 g of water, 
to which 3.6 g of 2-ainino-2-(4-chloro-2-fluoro-5-methoxyphenyl)acetonitrile was added 
under ice cooling, and the mixture was heated at 50° to 60'C under stirring for 3 hours. 
After completion of the reaction, the reaction mixture was poured into 15 ml of concen- 
trated ammonia water cooled with ice in such a manner that the temperature of the 
solution became not higher than 20°C. The precipitated crystals were collected by 
filtration, and the filtrate was extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and 
concentrated. The residue was combined with the previously collected crystals, followed 
by recrystallizaiion, which afforded 2.45 g (yield. 68%) of 2-amino-2-(4-chloro-2- 
fluoro-5-methoxyphenyl)acetamide, m.p. 161.7'C. 

Reference PmHur tion Example. ^ 

(1) A mixture of 9.5 g of sodium cyanide, 14.1 ml of concentrated 
ammonia water (28%), 10.6 ml of water, and 14.1 g of ammonium chloride was stirred 
at 15*C for 1 hour, to which 20 ml of ether was added at the same temperature. The 
reaction mixture was cooled to 2.5' to 4'C, to which 20 g of 4-fluorobenzaldehyde was 
added at the same temperature. Then, ammonia gas was bubbled into the reaction 
mixture at -0.5' to l°C for 3 hours, and the reaction mixture was stirred at the same 
temperature for 2 hours and then at room temperature overnight. 

After completion of the reaction, the reaction mixture was extracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The precipitated 
crystals were recrystallized, which afforded 20 g (yield. 83%) of 2-amino-2-(4-fluoro- 
phenyDacetonitrile, m.p. 77.9'C. 

(2) Then. 30 g of concentrated sulfuric acid was added to 1.45 g of water, 
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to which 20 g of 2-amino-2-(4-fluorophenyl)acetonitrile was added under ice cooling, 
and the nuxture was heated at 50' to 60*C under stirring for 3 hours. After completion of 
the reaction, the reaction niixture was poured into 200 ml of concentrated ammonia water 
cooled with ice in such a manner that the temperature of the solution became not higher 
than 20X. The precipitated crystals were collected by filtration, and the filtrate was 
extracted with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was combined with the previously collected crystals, followed by recrystalhza- 
tion, which afforded 8.4 g (yield, 38%) of 2-amino-2-(4-fluorophenyl)acetaniide. 
Reference Production Example 4 

(1) A mixture of 18.5 g of sodium cyanide, 23 ml of concentrated 
ammonia water (28%), 24 ml of water, and 27.6 g of ammonium chloride was stirred at 
15*C for 1 hour, to which 18 ml of ether was added at the same temperature. The 
reaction mixture was cooled to 2.5" to 4"C, to which 50 g of 4-chloro-2-fluoroben2alde- 
hyde was added at the same temperature. Then, ammonia gas was bubbled into the 
reaction mixture at -0.5" to TC for 3 hours, and the reaction niixture was stirred at the 
same temperature for 2 hours and then at room temperature overnight. 

After completion of the reaction, the reaction mixture was exuracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The residue was 
subjected to silica gel column chromatography, which afforded 32.9 g (yield, 57%) of 
2-amino-2-(4-chloro-2-fluorophenyl)acetonitrile. 

^H-NMR (CDCIbATMS, 250 MHz, 5 (ppm)) 1.5-1.7 (br, IH), 1.9-2.1 (br, 
IH), 5.0-5.1 (br, IH), 7.16 (d, IH, J = 10.2 Hz), 7.22 (dd, IH, J = 8.2 Hz, 2.7 Hz), 
7.51 (dd, IH, J = 8.2 Hz, 8.0 Hz) 

(2) Then, 20 g of concentrated sulfuric acid was added to 1 .03 g of water, 
to which 17 g of 2-amino-2-(4-chloro-2-fluorophenyl)acetonitrile was added under ice 
cooling, and the mixture was heated at 50" to 60*C under stirring for 3 hours. After 
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completion of the reaction, the reaction mixture was poured into 100 ml of concentrated 
ammonia water cooled with ice in such a manner that the temperature of the solution 
became not higher than 20*C. The precipitated crystals were collected by filtration, and 
the filtrate was extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was combined with the previously coUected crystals, followed by recrystal- 
Uzation, which afforded 15.3 g (yield, 82%) of 2-amino-2-(4-chloro-2-fluoiophenyl)acet- 
amide. 

iH-NMR (CDCI3/TMS, 250 MHz, 5 (ppm)) 1.7-2.0 (br, 2H), 4.70 (s, 
IH), 5.8-6.0 (br, IH), 6.9-7.1 (br, IH), 7.10 (d, IH, J = 10.2 Hz), 7.15 (dd, IH, J = 
6.5 Hz, 2.2 Hz), 7.31 (dd, IH, J = 8.6 Hz, 6.5 Hz) 

Reference Production Examplft S 

(1) A mixture of 33.6 g of sodium cyanide, 50 ml of concentrated 
ammonia water (28%), 40 ml of water, and 50. 1 g of ammonium chloride was stirred at 
15''C for 1 hour, to which 33 ml of ether was added at the same temperature. The 
reaction mixture was cooled to 2.5' to 4*C, to which 100 g of 2,4-dichlorobenzaldehyde 
was added at the same temperature. Then, ammonia gas was bubbled into the reaction 
mixture at -0.5' to PC for 3 hours, and the reaction mixture was stirred at the same 
temperature for 2 hours and then at room temperature overnight. 

After completion of the reaction, the reaction mixture was extracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The precipitated 
crystals were rccrystallized. which afforded 97.5 g (yield, 85%) of 2-amino-2-(2,4-di- 
chlorophenyl)acetonitrile, m.p. 70.8'C. 

(2) Then, 11.2 g of concentrated sulfuric acid was added to 0.54 g of 
water, to which 10.1 g of 2-amino-2-(2,4.dichlorophenyl)acetonitrile was added under 
ice cooling, and the mixture was heated at 50° to 60*C under stirring for 3 hours. After 
completion of the reaction, the reaction mixture was poured into 30 ml of concentrated 
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became not higher than 20*C. The precipitated crystals were collected by filtration, and 
the filtrate was extracted with ethyl acetate. The organic layer was washed with saturated 
sodium chloride solution, dried with anhydrous magnesium sulfate, and concentrated. 
The residue was combined with the previously collected crystals, followed by recrystal- 
lization, which afforded 6.14 g (yield, 57%) of 2-amino-2-(2.4-dichlorophenyl)acet- 
amide, m.p. 1 13.8*C 

Reference Production Example 6 

(1) To a mixture of 37 g of concentrated sulfuric acid and 141 ml of water 
was added dropwise a solution of 34.4 g of 2,4-dichloro-5-methoxyaniIine in 28 ml of 
diethyl ether at room temperature, and the mixture was stirred at 40° to 50"C for 
50 minutes. The diethyl ether was distilled out at the same temperature, and the reaction 
mixture was cooled to C°C, to which a solution of 13.8 g of sodium nitrite in 31 ml of 
water was added at such a rate that the temperature of the reaction system was kept not 
higher than 1 0'C, Then, taking care that the reaction mixture had no temperature rise, the 
reaction mixture was filtered through celite. The filtrate was added dropwise to a solution 
of 59.5 g of potassium iodide in 95 ml of water at such a rate that the temperature of the 
reaction system was kept not higher than lO'C. At the same time, 100 ml of hexane and 
100 ml of diethyl ether were added, and the mixture was stirred at the same temp)erature 
for 2 hours. After completion of the reaction, the reaction mixture was extracted with 
diethyl ether. The organic layer was washed with saturated sodium thiosulfate solution, 
dried with anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel column chromatography, which afforded 22.6 g (yield, 41%) of 2,4-di- 
chloro-5-iodo- 1 -methoxybenzene. 

^H-NMR (CDClsn^MS, 300 MHz, 5 (ppm)) 3.88 (s, 3H), 7.32 (s, IH), 
7.43 (s, IH) 

(2) A mixture of 22,6 g of 2,4-dichloro-5-iodo-l-methoxybenzene, 7.61 g 
of sodium formate, 1.05 g of dichlorobis{triphenylphosphine) palladium, and 
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60 ml of N,N-dimethylformamide was stirred, while bubbling carbon monoxide at 90" to 
lOO'C over 12 hours. After completion of the reaction, the reaction niixture was returned 
to room temperature, followed by dilution with diluted hydrochloride, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated sodium 
chloride solution, dried with anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel colunm chromatography, which afforded 6.75 g 
(yield. 44%) of 2,4-dichloro-5-methoxybenzaldehyde. 

^H-NMR (CDCl3>TMS, 300 MHz, 5 (ppm)) 3.95 (s. 3H), 7.44 (s, IH), 
7.49 (s, IH), 10.39 (s, IH) 

(3) A mixture of 3.86 g of sodium cyanide, 5.74 ml of concentrated 
ammonia water (28%), 4.65 ml of water, and 5.78 g of ammonium chloride was stirred 
at IS'C for 1 hour, to which 3.8 ml of ether was added at the same temperature. The 
reaction mixture was cooled to 2.5" to 4'C, to which a solution of 13.5 g of 2,4-dichloro- 
5-methoxybenzaldehyde in 40 ml of methanol was added at the same temperature. Then, 
anunonia gas was bubbled into the reaction mixture at -0.5" to TC for 3 hours, and the 
reaction mixture was stirred at the same temperature for 2 hours and then at room 
temperature overnight. 

After completion of the reaction, the reaction mixture was extracted with 
ether, and the organic layer was washed with water and then saturated sodium chloride 
solution, dried with anhydrous magnesium sulfate, and concentrated. The precipitated 
crystals were recrystallized, which afforded 15.0 g (yield, 99%) of 2-amino-2-(2,4-di- 
chloro-5-methoxy)acetonitrile. 

^H-NMR (CDCb/TMS, 300 MHz, 5 (ppm)) 1.99 (d, 2H, J = 6.7 Hz), 3.96 
(s, 3H), 5.21 (t, IH, J = 6.7 Hz), 7.22 (s, IH), 7.45 (s, IH) 

(4) Then, 3.6 g of concentrated sulfuric acid was added to 0.33 g of water, 
to which 15.0 g of 2-amino-2-(2,4-dichloro-5-methoxyphenyl)acetonitrile was added 
under ice cooling, and the mixture was heated at 50' to 60"C under stirring for 3 hours. 
After completion of the reaction, the reaction mixture was poured into 15 ml of concen- 
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trated ammonia water cooled with ice in such a manner that the temperature of the 
solution became not higher than 20'C. The precipitated crystals were collected by 
filtration, and the filtrate was extracted with ethyl acetate. The organic layer was washed 
with saturated sodium chloride solution, dried with anhydrous magnesium sulfate, and 
concentrated. The residue was combined with the previously collected crystals, followed 
by reciystallization, which afforded 7.42 g (yield, 46%) of 2-amino-2-(2,4-dichloro-5- 
methoxyphenyl)acetamide. 

iR-NMR (CDClsH-MS, 300 MHz, 5 (ppm)) 3.90 (s, 3H), 4.85 (s, IH), 

6.97 (s, IH), 7.41 (s, IH) 

Examples of compound [2] as an intermediate compound for the production 
of the present compounds are shown with their compound numbers in Tables 6 to 8. 
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TABLE 6 



Compounds of the formula: 




Compound No. X 
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H 




ri 


1 -1003 


H 


Br 


H 


PP, 


rl 


1 -1004 


F 


F 


H 


CF3 
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OCH3 


1 -1010 


H 


F 


CH3 


CF3 


H 
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TABLIE 7 



Compounds of the formula: 




Compound 

NO. 


Y 
y\ 


Y 
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TABLE R 



Compounds of the formula: 




Compound 
No. 


Y 
A 
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TABLE 8 fcontn'd) 



Compound 
No. 
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The following will describe formulation examples, in which the present 
compounds are designated by their compound numbers shown in Tables 1 to 5 and pans 
are by weight. 

Forniulation Example 1 

Fifty parts of each of compounds 1-1 to 1-581, 2-1 to 2-242, 3-1 to 3-128. 
4-1 to 4-137, and 5-1 to 5-17, 3 parts of calcium ligninsulfonate, 2 parts of sodium 
laurylsulfate, and 45 pans of synthetic hydrated silicon oxide are well pulverized and 
mixed to give a wettable powder for each compound. 

Formulation Ex^ r pp le 7 

Ten pans of each of compounds 1-1 to 1-581, 2-1 to 2-242, 3-1 to 3-128, 
4-1 to 4-137, and 5-1 to 5-17, 14 parts of polyoxyethylene styryl phenyl ether, 6 pans of 
calcium dodecylbenzenesulfonate, 35 pans of xylene, and 35 parts of cyclohexanone are 
well mixed to give an emulsifiable concentrate for each compound. 

Formulati on Example ^ 

Two parts of each of compounds 1-1 to 1-581, 2-1 to 2-242, 3-1 to 3-128. 
4-1 to 4-137, and 5-1 to 5-17, 2 pans of synthetic hydrated silicon oxide, 2 pans of 
calcium ligninsulfonate, 30 parts of bentonite, and 64 pans of kaoline clay are well 
pulverized and mixed, to which water is added, and the mixture is well kneaded, 
granulated, and dried to give a granule for each compound. 

Formulation Example 4 

Twenty-five parts of each of compounds 1-1 to 1-581, 2-1 to 2-242. 3-1 to 

3- 128, 4-1 to 4-137. and 5-1 to 5-17, 50 pans of 10% aqueous polyvinyl alcohol 
solution, and 25 pans of water are mixed, and the mixture is pulverized until the average 
panicle size becomes 5 ^im or less to give a flowable for each compound. 

Formulation Example 5 

Five pans of each of compounds 1-1 to 1-581. 2-1 to 2-242. 3-1 to 3-128, 

4- 1 to 4-137, and 5-1 to 5-17 was added to 40 pans of 10% aqueous polyvinyl alcohol 
solution and dispersed by emulsion with a homogenizer until the mean particle size 
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becomes 10 jim or less, to which 55 parts of water is added to give a concentrated 
emulsion for each compound. 

The following test examples will demonstrate that the present compounds are 
useful as active ingredients of herbicides. The present compounds are designated by their 
compound numbers shown in Tables 1 to 5. 

The herbicidal activity was evaluated at 6 levels with indices of 0 to 5, i.e., 
designated by the numeral "0", "1", "2", "3", "4" or "5", wherein "0" means that there 
was no or litde difference in the degree of germination or growth between the treated and 
the untreated test plants at the time of examination, and "5" means that the test plants died 
complete or their germination or growth was completely inhibited. The herbicidal activity 
is excellent when rated at "4" or "5" but insufficient when rated at "3" or lower. 

Test Example 1 : Foliar treatment on upland fields 

Cylindrical plastic pots of 10 cm in diameter and 10 cm in depth were filled 
with soil, in which the seeds of velvetleaf {Abutilon theophrasti) and ivyleaf morning- 
glory {Ipomoea hederaced) were sowed, and the test plants were grown in a greenhouse 
for 15 days. Each of the test compounds listed below was formulated into an emulsifi- 
able concentrate according to Formulation Example 2, which was diluted with water 
containing a spreading agent to a prescribed concentration. The dilution was uniformly 
sprayed over the foliage of the test plants with a sprayer at a volume of 1000 liters per 
hectare. After the application, the test plants were grown in the greenhouse for 19 days, 
and the herbicidal activity was examined. The results are shown in Table 9. 
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.... 
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active ingredient 
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2000 


5 


5 


1-346 


2000 


5 


5 


1-351 


2000 


5 


5 


1-355 


2000 


5 


5 


1-356 


2000 


5 


5 


1-358 


2000 


5 


5 


1-370 


2000 


5 


5 


1-371 


2000 


5 


5 


1-380 


2000 


5 


5 


1-387 


2000 


5 


5 


2-13 


2000 


5 


5 


2-61 


2000 


5 


5 



Test Example 2: Soil surface treatment on upland fields 
Cylindrical plastic pots of 10 cm in diameter and 10 cm in depth were filled 
with soil, in which the seeds of velvetleaf (Abutilon theophrasti) and ivyleaf moming- 
glory {Ipomoea hederacea) were sowed. Each of the test compounds listed below was 
formulated into an emulsifiable concentrate according to Formulation Example 2, which 
was diluted with water to a prescribed concentration. The dilution was uniformly 
sprayed over the soil surface in the pots with a sprayer at a volume of 1000 liters per 
hectare. After the application, the test plants were grown in a greenhouse for 19 days, 
and the herbicidal activity was examined. The results are shown in Table 10. 
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TABLE 10 



Test 
coniDOund 


Application amount of 
active ingredient 
(g/ha) 


Herbicidal activity 


Velvetleaf 


Ivyleaf 
momingglory 


1-10 


2000 


e 

J 


D 


1-11 


2000 


c 

J 




1-37 


2000 


c 

J 


c 

D 


1-90 


2000 


e 

J 


c 

D 


1-144 


2000 


e 

J 


D 


1-156 


2000 


c 

J 




1-165 


2000 


5 


5 


1-166 


2000 


5 


5 


1-169 


2000 


5 


5 


1-174 


2000 


5 


5 


1-332 


2000 


5 


5 


1-336 


2000 


5 


5 


1-343 


2000 


5 


5 


1-358 


2000 


5 


5 


1-370 


2000 


5 


5 


1-371 


2000 


5 


5 


1-380 


2000 


5 


5 


2-13 


2000 


5 


5 


2-61 


2000 


5 


5 



Test Example 3 : Flooding treatment on paddy fields 

Cylindrical plastic pots of 9 cm in diameter and 1 1 cm in depth were filled 
with soil, in which the seeds of bamyardgrass (Echinochloa oryzicola) were sowed. 
These pots were flooded to form a paddy field, and the test plants were grown in a green- 
house for 7 days. Each of the test compounds listed below was formulated into an 
emulsifiable concentrate according to Formulation Example 2. which was diluted with 
water to a prescribed concentration. The dilution was applied to the water surface in the 
pots at a volume of 50 liters per are. After the application, the test plants were grown in 
the greenhouse for 19 days, and the herbicidal activity was examined. The results are 
shown in Table 1 1 . 
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TABLE 11 





Application amount of 
active ingredient 
(g/ha) 


Herbicidal activitv 


Bamyardgrass 


Kin 


4000 


5 


1 1 1 
i - J 1 


4000 


5 


1-17 


4000 


5 


1 J / 


4000 


5 


1 'KJl 


4000 


5 


1 on 


4000 


5 


1 1 A A 


4000 


5 


1 1 ^< 
X-1 


y1 AAA 
4000 


5 


1 -1 ^7 
1 - 1 J / 


/I AAA 
4000 


5 


1 1/^^ 
1 - lOj 


>1 AAA 

4000 


5 


I - lOD 


>t AAA 

4000 


5 




ylAAA 

4OO0 


5 


1-1M 


^AAA 

4000 


5 


1 -1 7"^ 


y1 AAA 

4000 


5 


1 1 lA 


A AAA 

4000 


5 


1 


4000 


5 


i- J jD 


A AAA 

4000 


5 




4CXX) 


5 


1-346 


4000 


5 


1-351 


4000 


5 


1-355 


4000 


5 


1-356 


4000 


5 


1-358 


4000 


5 


1-370 


4000 


5 


1-371 


4000 


5 


1-380 


4000 


5 


1-387 


4000 


5 


2-1 


4000 


5 


2-13 


4000 


5 


2-61 


4000 


5 
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CLAIMS 



1 . A compound of the formula: 



[1] 



wherein is hydrogen or C1-C3 alkyl; is C1-C3 haloalkyl; R^ is C\'Ce alkyl 
optionally substituted with one or more halogen atoms; C3-C6 alkenyl, or C3-C6 alkynyl; 
and Q is optionally substituted phenyl. 

2. A compound according to claim 1, wherein Q is [Q-1]. [Q-2], [Q-3], 
[Q-4], or [Q-5] of the formula: 






>7— N 



[Q-1] [Q-2] [Q-3] 

r'' r^ 
[Q-4] 

wherein X is hydrogen or halogen; 

Y is halogen, nitro, cyano, or trifluoromethyl; 

is oxygen, sulfur, NH, or methylene; 

is oxygen or sulfur; 
n is 0 or 1 ; 

B is hydrogen, halogen, nitro, cyano, chlorosulfonyl, -OR^^, -SR'^, -SO2- 
OR^^, -N(Rl^^)Rll. -S02N(R^>)R^2 -NR^kCOR^^), -NR^ kS02R^'^), -N(S02R^^)- 
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(SOiR^h -N(S02R'4)(CORl3). -NRJ1(C00R»3), -C00R13. .C0N(R1»)R12 .qsN- 
(R")Rl2. -COR16. -CR17=cr18cHO. -CRI7=CR18cOOR>0. -CR»7=cR»8C0N(RH)- 
R'2 -CH2CHWCOORI3 or -CH2CHWC0N(R>')R12; 
R'* is hydrogen or C1-C3 alkyl; 

R5 is hydrogen. Ci-Ce alkyl, Ci-Cs haloalkyl. C3-C6 alkenyl. C3-C6 halo- 
alkenyl, C3-C6 alkynyl, C3-C6 haloalkynyl, cyano C1-C6 alkyl, Ci-Cg alkoxyalkyl. 
C3-C8 alkoxyalkoxyalkyl, carboxy Ci-Ce alkyl. (Ci-Ce alkoxy)carbonyl Ci-Ce alkyl. 
{(C1-C4 alkoxy) C1-C4 alkoxy}carbonyl Ci-Ce alkyl, (C3-C8 cycloalkoxy)carbonyl 
C1-C6 alkyl. -CH2C0N(R")RI2. -CH2C00N(R")R12 -CH(Ci-C4 alkyl)CON(R")- 
R^2, .CH(Ci-C4 alkyl)COON(Rl»)Rl2. C2-C8 alkylthioalkyl. C,-C6 alkylsulfonyl. 
C1-C6 haloalkylsulfonyl, (Ci-Cs alkyl)carbonyI. (Ci-Cg alkoxy)carbonyl. or hydroxy 
Ci-Ce alkyl; 

R^ is C1-C6 alkyl. C1-C6 haloalkyl. formyl, cyano, carboxyl. hydroxy 
Ci-Ce alkyl, Ci-Ce alkoxy Ci-Ce alkyl, Ci-Cs alkoxy C1-C6 alkoxy Ci-Ce alkyl, 
(C1-C6 alkyDcarbonyloxy Ci-Ce alkyl. (Ci-Ce haloalkyl)carbonyloxy Ci-Ce alkyl. 
(Ci-Ce alkoxy)carbonyl. or (CpCs alkyl)carbonyl; 

R^ is hydrogen or C1-C3 alkyl; and 

R^ is C1-C6 alkyl, Ci-Ce haloalkyl, hydroxy Ci-Ce alkyl. C2-C8 alkoxy- 
alkyl, C3-C10 alkoxyalkoxyalkyl, (C1-C5 alkyDcarbonyloxy Ci-Ce alkyl. (Ci-Ce halo- 
alkyl)carbonyloxy Ci-Ce alkyl, carboxyl, carboxy Ci-C^ alkyl, (Ci-Cs alkoxy)carbonyl. 
(C1-C6 haloalkoxy)carbonyl, (C3-C10 cycloalkoxy)carbonyl, (C3-C8 alkenyloxy)- 
carbonyl, (C3-C8 alkynyloxy)carbonyl, aminocarbonyl, (Ci-Cg alkyl)aininocarbonyl. 
di(Ci-C6 alkyOaminocarbonyl. (C1-C6 alkyl)aminocarbonyloxy Ci-Ce alkyl. or 
di(Ci-C6 alkyl)aminocarbonyloxy Ci-Ce alkyl; 

wherein W is hydrogen, chlorine, or bromine; 

R^O is hydrogen, Ci-Ce alkyl. Ci-Ce haloalkyl. C3-C8 cycloalkyl, C3-C6 
alkenyl. C3-C6 haloalkenyl, C3-C6 alkynyl, C3-C6 haloalkynyl. cyano Ci-Ce alkyl, 
C2-C8 alkoxyalkyl. C2-C8 alkylthioalkyl, carboxy Ci-Ce alkyl, (Ci-Ce alkoxy)carbonyl 
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Ci-Ce alkyl, {(C1-C4 alkoxy) C1-C4 alkoxy}caibonyl Ci-Ce alkyl. (C3-C8 cycloalkoxy)- 
carbonyl Ci-Ce alkyl. .CH2CON{R^l)R^2^ -CH2C00N(R")R'2 -CH(Ci-C4 alkyl)- 
CON(Rl l)RJ2 or -CH(Ci-C4 alkyl)COON(R» >)R>2; 

R" and R^ 2 are independently hydrogen. Ci-Ca alkyl, Ci-Ce haloalkyl, 

C3-C6 alkenyl, C3-C6 alkynyl, cyano Ci-Ce alkyl, C2-C8 alkoxyalkyU Cz-Cg alkylthio- 
alkyl, carboxy C1-C6 alkyl, (C1-C6 alkoxy)carbonyl Ci-Ce alkyl, or {(C1-C4 alkoxy) 
C1-C4 alkoxy }carbonyl Ci-Ce alkyl, or R^^ and R^^ are combined together to form 
tetramethylene, pentamethylene, or ethyleneoxyethylene; 

R^3 is hydrogen, C1-C6 alkyl, C1-C6 haloalkyl, or C3-C8 cycloalkyl; 

R^"* and R^^ are independently C1-C6 alkyl, Cx-Ce haloalkyl, or phenyl 
optionally substituted with methyl or nitro; 

R^^ is hydrogen, Ci-Ce alkyl, C1-C6 haloalkyl. C2-C6 alkenyl, Ci-Ce 
haloalkenyl, C2-C6 alkynyl, C2-C6 haloalkynyl, C2-C8 alkoxyalkyl, or hydroxy C\'Ce 
alkyl; and 

R^^ and R^^ are independently hydrogen or C1-C6 alkyl. 

3. A compound according to claim 2, wherein Q is [Q-1], [Q-2], [Q-3], or 

[Q-4]; 

Y is halogen; 

is oxygen or sulfur; 
is oxygen; 

B is hydrogen, nitro, -OR^^ -SR^^ .NHR^^, .NHS02R'^ -COOR^^ or 
-CH2CHWCOOR^3. 

R5 is C1-C6 alkyl, C3-C6 alkenyl, or C3-C6 alkynyl; 

R^ is C1-C6 alkyl, Ci-Ce haloalkyl, formyl, hydroxymethyl, C1-C6 alkoxy- 
methyl, Ci-Q alky Icarbonyloxy methyl, or Ci-Q alkoxycarbonyl; 
R^ is hydrogen or methyl; and 

R^ is methyl, hydroxymethyl, C1-C6 alkoxymethyl, (C1-C5 alkyl )carbonyl- 
oxy methyl, carboxy 1, or (C1-C6 alkoxy )carbonyl; 
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wherein W is hydrogen or chlorine; 



R^^ is C1-C6 alkyl, C3-C8 cycloalkyl, C3-C6 alkenyU C3-C6 haloalkenyl, 
C3-C6 alkynyl, cyano Ci-Ce alkyl, or (Ci-Q alkoxy)carbonyl C1-C6 alkyl; 
R^^isCi-Cealkyl; and 
R^^isCiC6 alkyl. 



5 . A compound according to claim 2. wherein Q is [Q-1]. 

6 . A compound according to claim 2, wherein Q is [Q-2]. 

7 . A compound according to claim 2, wherein Q is [Q-3]. 

8 . A compound according to claim 2. wherein Q is (Q-4]. 

9. A compound according to claim 3, wherein Q is [Q-1]. 

10. A compound according to claim 3, wherein Q is [Q-2]. 

11. A compound according to claim 3, wherein Q is [Q-3]. 

12. A compound according to claim 3, wherein Q is [Q-4]. 

13. A compound according to claim 3, wherein Q is [Q-1] and R^ is 



trifluoromethyl. 

14. A compound according to claim 3, wherein Q is [Q-2] and R^ is 
trifluoromethyl. 

15. A compound according to claim 3, wherein Q is [Q-3] and R^ is 
trifluoromethyl. 

16. A compound according to claim 3» wherein Q is [Q-4] and R^ is 
trifluoromethyl. 

17. A compound according to claim 3, wherein Q is [Q-1]; R^ is trifluoro- 
methyl; and B is -OR^^. 

18. A compound according to claim 3, wherein Q is [Q- 1 ]; R^ is trifluoro- 
methyl; andBis-NHR*<^. 

19. A compound according to claim 3. wherein Q is [Q-1]; R^ is trifluoro- 



4. 



A compound according to claim 1,2, or 3, wherein R^ is trifluoro- 



methyl. 
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methyl; B is -OR^^; and R^^ is C3-C6 alkynyl. 

20. A compound according to claim 3, wherein Q is [Q-l]; R^ is trifluoro- 
methyl; Bis-OR^^; and R^^ is (Ci-Ce alkoxy)carbonyl C1-C6 alkyl. 

21. A compound according to claim 3, wherein Q is [Q-l]; R^ is trifluoro- 
methyl; B is -OR^^; and R^^ is l-(Ci-C6alkoxy)carbonylethyl. 

22. A compound according to claim 3, wherein Q is [Q-l]; R^ is trifluoro- 
methyl; B is -OR^°; and R^^ is (C1-C6 alkoxy)carbonylmethyl. 

23. A compound according to claim 3, wherein Q is [Q-l]; R^ is trifluoro- 
methyl; Bis-NHR^^; and R^^ is (C1-C6 alkoxy)carbonyl C1-C6 alkyl. 

24. A compound according to claim 3, wherein Q is [Q-2]; R^ is trifluoro- 
methyl; is oxygen; n is 1; R"* is hydrogen; and R^ is C3-C6 alkynyl. 

25. A compound according to claim 2, wherein R^ is hydrogen; R^ is 
trifluoromethyl; R^ is methyl; Q is [Q-l]; X is fluorine; Y is chlorine; and B is 
hydrogen. 

26. A compound according to claim 2, wherein R^ is hydrogen; R^ is 
trifluoromethyl; R^ is methyl; Q is [Q-l]; X is fluorine; Y is chlorine; and B is 
propargyloxy. 

27. A compound according to claim 2, wherein R^ is hydrogen; R^ is 
trifluoromethyl; R^ is methyl; Q is [Q-l]; X is chlorine; Y is chlorine; and B is 
1 -(ethoxycarbonyl)ethylamino.. 

28. A compound according to claim 2, wherein R^ is hydrogen; R^ is 
trifluoromethyl; R^ is methyl; Q is [Q-2]; X is fluorine; is oxygen; n is 1; R"^ is 
hydrogen; and R^ is propargyl. 

29. A process for producing a compound according to claim 1, which 
comprises reacting a compound of the fomiula: 



[2] 
H 
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wherein is hydrogen or C1-C3 alkyl; r2 is C1-C3 haloalkyl; and Q is optionaUy 
substituted phenyl, with a compound of the formula: 

R3-D pj 

wherein R^ is C\-C^ alkyl optionally substituted with one or more halogen atoms; C3-C6 
alkenyl. or Cs-Q alkynyl; D is chlorine, bromine, iodine, methanesulfonyloxy, trifluoro- 
methanesulfonyloxy, or p-toluenesulfonyloxy. 

30. A heibicidal composition comprising, as an active ingredient, a herbici- 
dally effective amount of the compound according to claim 1, and an inert carrier or 
diluent. 

31. A method for controlling unfavorable weeds, which comprises 
applying a herbicidally effective amount of the compound according to claim 1 to an area 
where the unfavorable weeds grow or will grow. 

32. Use of the compound according to claim 1 as a herbicide. 

33. A compound of the formula: 

Q-Ty-R' [2) 

^ H 

wherein is hydrogen or C1-C3 alkyl; is Cj-Cs haloalkyl; and Q is optionally 
substituted phenyl. 

34. A compound according to claim 33, wherein Qis [Q-1], [Q-2], (Q-3], 
[Q-4], or [Q-5] of the formula depicted in claim 2. 

35. A compound according to claim 33 or 34, wherein R^ is trifluoro- 

methyl. 

36. A compound according to claim 34, wherein Q is [Q-I]. 

37. A compound according to claim 33 or 34, wherein R^ is hydrogen and 
is trifluoromethyl. 
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